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HE  stress  of  the  past  several  years  has  made  difficult  the  continued 
publication  of  the  Neurological  Bulletin  along  the  lines  of 
Its  original  purpose.  It  has  been  felt,  however,  especially  by  the 
entire  group  of  its  contributors,  that  the  opportunity  which  this  publica- 
tion offered  provided  a  stimulus  in  the  development  of  neurology  which 
had  a  distinctive  place  in  its  field.  So  keenly  was  the  desire  recognized  by 
the  relatively  large  group  of  contributors,  that  the  editors  and  editorial 
board  felt  it  incumbent  upon  them  to  make  every  effort  toward  resuming 
publication. 

The  Neurological  Bulletin  was  established  under  the  auspices  of 
the  Alumni  Association  of  the  College  of  Physicians  and  Surgeons  in 
Columbia  University;  and  now  again,  through  the  kind  offices  of  Prof 
Francis  Carter  Wood,  the  Alumni  Association  has  decided  to  lend  its 
generous  financial  support  and  thus  assure  the  resumption  of  publication. 

The  policy  of  the  Neurological  Bulletin  will  continue  as  before, 
having  as  its  chief  aim  the  detailed  presentation  of  clinical  cases,  and  in  all 
instances  follo^ving  a  set  and  uniform  scheme.  Articles  of  general  interest 
will  also  be  included,  such,  for  example,  as  the  leading  paper  in  this  first 
issue  of  Volume  III  on  "Clinical  Endocrinology"  by  Dr.  Walter  Timme. 
It  will  be  the  endeavor  of  the  editors  to  extend  their  interests  into  every 
field  which  has  a  direct  or  collateral  bearing  upon  neurology  and  psychiatry. 
Special  emphasis  will  be  laid  upon  the  discussions  of  cases  presented  at  the 
neurological  conferences  in  Columbia  University  and  the  New  York  Post- 
Graduate  School  and  Hospital.  Oftentimes  expressions  of  personal  opinion, 


2  Foreword 

especially  where  divergent  interpretations  may  be  put  upon  a  series  of 
clinical  observations  and  faets,  form  the  most  stimulating  and  helpful  type 
of  clinical  instruction. 

The  former  editor  takes  great  pleasure  in  announcing  that  he  has 
associated  with  himself  as  editors,  Prof.  Charles  A.  Elsberg,  to  supervise 
the  neuro'surgical  work  of  the  Bulletin,  Prof  Louis  Casamajor,  who  will 
direct  the  neuro-pathological  work,  and  Prof  Thomas  W.  Salmon,  whose 
interest  in  mental  hygiene  and  psychiatry  will  insure  the  broadest  approach 
to  these  subjects.  The  editorial  board"will  comprise  Drs.  S.  Philip  Goodhart, 
Michael  Osnato,  Charles  A.  McKendree,  Bernard  Glueck,  Oliver  S.  Strong, 
Henry  A.  Riley,  Hubert  S.  Howe,  I.  S.  Wechsler  and  George  A.  Blakeslee. 
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Synopsis 


I.  INTRODUCTION.     The  Three  Periops  of  the 

Human  Life  Cycle. 

A.  First   period:    Accretion,    Krovvth    and    de- 

velopment. 

B.  Second    period ;    Advance,    aggression    and 

reproduction. 

C.  Third  period  :  Involution. 

II.  THYMUS  GLAND. 

.■\.  Experimental  findings. 

B.  Thymic  subinvolution. 

C.  Compensatory  disturbances  in  thyroid,  pitu- 
itary and  adrenal  glands. 

D.  Psychic     make-up     due     to     suliinxoluled 

thymus. 

E.  Precocious  involution  of  the  thymus. 

HI.  PINEAL  GLAND. 

A.  Experimental  findings. 

B.  Pineal  subinvolution. 

C.  Precocious  pineal  involution. 

IV.  THYROID  GLAND. 

A.  Experimental  findings. 

B.  Under-activity  of  the  thyroid. 

C.  Cretinoid  states. 

D.  Myxedema. 


E.  Intermediate  stages  of  thyroid  insufticiency. 

F.  Over-activity  of  the  thyroid. 

G.  Hyperthyroid  make-up. 

V.  SUPRARENAL  GLANDS. 

.A.  Experimental  and  anatomical  evidence. 

B.  Action  of  adrenalin. 

C.  Adrenal  insufl'iciency. 

D.  Hyperadrenal  make-up. 

VI.  PITUITARY  GLAND. 

A.  Experimental  and  anatomical  evidence. 

B.  Inter-relation    of    the    pituitary    and    other 

glands  of  internal  secretion. 

C.  Role  of  the  pituitary  gland  in  certain  pluri- 

glatidular  syndromes. 

D.  Hyperpituitarism. 

E.  Hypopituitarism. 

F.  Dyspituitarism. 

G.  Radiographic  types  of  sella  turcica. 
H.  Direct  pressure  effects  of  sellar  mass. 
I.    Action   of   pituitrin. 

VII.  THE  GONADS. 

A.  Experimental  findings. 

B.  Relation  of  the  gonads  to  other  glands. 

VIII.  REFERENCES. 


Introduction 


In  presenting  a  moderately  conipreliensive 
view  of  the  functions  of  the  endocrine 
glands,  it  may  be  well  to  divide  these  organs 
into  groups  depending  upon  their  chrono- 
logical periods  of  activity.  For  this  purpose, 
the  human  life  cycle  falls  naturally  into  three 
spans ;  that  from  birth  to  puberty ;  the  next 
from  puberty  to  the  prime;  and  the  last 
through  a  grad^ial  deterioration  to  dissolu- 
tion. These  divisions  are  not  artificial  ones, 
but  conform  normally  to  quite  marked  and 
certain    changes    in    the   internal   glandular 
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mechanism.  Biologically,  there  is  good  rea- 
son for  such  distinction.  The  first  period  is 
that  during  which  there  is  accretion  and 
growth  and  development — a  gradual  process 
which  reaches  its  acme  at  a  time  when  the 
individual  has  ceased  to  need  the  protection 
of  parents  and  is  equipped  to  begin  his  inde- 
pendent life.  This  is  ushered  in  by  the  full 
development,  physically  and  functionally,  of 
the  organs  of  reproduction;  and  concomit- 
antly, by  the  physical  stature  and  develop- 
ment,  alertness  and  coordination   of   mind 
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and  body  which  fit  the  organism  to  maintain 
itself  against  destructive  agencies  and  to  en- 
able it  to  sustain  itself  in  a  world  of  difficul- 
ties and  obstacles.  In  short,  this  second  stage 
of  our  existence  is  our  raison  d'etre — it  rep- 
resents the  period  of  advance  and  aggression 
and  the  reproduction  of  our  kind.  This  ac- 
complished, there  is  a  gradually  diminishing 
necessity  for  our  existence  and  our  final  evo- 
lutional stage  is  ushered  in. 

In  each  of  these  periods,  the  goal  is  differ- 
ent— hence  the  necessity  of  a  difference  in 
equipment.  A  lack  of  equipment  in  any  of  the 
stages,  or  a  gross  lack  of  unity  or  precision 
in  the  arrival  of  the  different  factors  at  any 
of  the  critical  moments  of  the  struggle,  de- 
termines the  failure  of  the  individual  in  the 
competition. 

It  is  our  problem  to  investigate  tliis  equip- 
ment and  see  wherein  such  failure  consists ; 
the  results  of  such  failure  upon  the  organ- 
ism, and  if  possible,  its  prevention  and 
remedy. 

The  glandular  elements  which  dominate 
these  stages  are  the  thymus  and  pineal  speci- 
ficallv  during  the  first  period,  the  gonads 
during  the  second ;  with  control  during  Ijoth 
periods  exerted  in  the  direction  of  periodi- 
city, intensity  and  regularity  of  the  auto- 
matic vital  functions,  by  the  thyroid,  the 
pituitary  and  the  adrenals.  During  the  final 
period,  there  is  a  gradual  diminution  in  the 
activity  of  this  latter  group  up  to  the  cessa- 
tion of  all  vegetative  functions. 

To  take  the.se  glandular  units  in  order  and 
describe  the  effect  on  the  body  tissues  and 
organs  and  upon  metabolism  of  their  activ- 
ities, is  part  of  our  present  aim ;  but  also,  in 
addition,  shall  we  attempt  to  correlate  their 
activities  and  to  describe  their  mutually  bal- 
ancing nature  and  functions  sri  that  many 
complex  situations  may  mon-  readil\'  be 
interpreted. 

I  /IK  TliyMUS  GI-ANIJ 
EXI'KKIMK.S'TAI.    I'iNDrXGS. The    llivilius 

gland  has  awakened  iiiinb  conlroversy. 
From  seemingly  aulliintir  am]  well  con- 
ducted  and   li.'danc:ed   e,\(KTiiiiriitalioii,   bulb 


as  to  feeding  of  the  gland  and  as  to  its  ex- 
tirpation, many  investigators  have  arrived 
at  diametrically  opposed  views.  It  had  been 
generally  supposed,  following  the  work  of 
Klose  and  \'ogt,"'  that  ablation  of  the  thy- 
mus gland  produced  disturbances  in  the  bony 
structure  and  growth  of  the  skeleton.  Dogs 
from  whom  the  thymus  had  been  removed 
showed  distinct  signs  of  rachitic  skeletal  dis- 
ease. They  became  bowlegged,  had  a  wad- 
dling gait,  and  could  witli  difficulty  maintain 
themselves  erect.  The  calcium  metabolism 
was  likewise  deficient  and  the  growth  of  the 
long  bones  was  inhibited.  In  direct  opposi- 
tion to  this  view.  Park  and  McClure  "  less 
than  a  year  ago,  published  the  results  of  their 
work  on  thymectomy  in  dogs,  in  which,  after 
painstaking  care  in  operative  procedure  and 
after-control  and  operation  of  their  animals, 
they  came  to  the  conclusion  that  the  thymus 
is  absolutely  non-essential  to  life,  that  its  re- 
moval has  little  or  no  effect  on  the  skeleton 
or  on  rachitic  disease,  although  perhaps  re- 
tardation of  growth  cannot  be  entirelv  de- 
nied ;  that  its  removal  had  very  little  effect 
on  the  intelligence  of  the  animal ;  and  per- 
haps as  to  its  removal-effect  upon  the  other 
internal  secretory  glands  it  could  not  be  ab- 
solutely gainsaid  that  the  suprarenals  did  not 
become  hypertrophied.  They  denied  that  thy- 
mectomy affected  secondarily  the  thyroid. 
They  declared  that  the  rachitic,  bowlegged 
and  waddling  dog  that  was  described  by 
Klose  and  Vogt  as  a  result  of  thymectomy, 
was  simply  in  such  a  condition  as  a  result  of 
the  small  and  low  cage  in  wliicli  liie  dug  was 
confined ! 

As  for  feeding  experiments,  Gudcrnatsch  ^ 
found  that  tad])oles  were  not  checked  in  their 
growth,  but  were  delayed  in  their  differentia- 
tion ;  while  other  investigators  found  that 
there  was  delayed  closing  of  the  epii)hyses 
of  the  long  bones.  Ublenbuth  "'  found  that 
the  differentiation  was  delayed  by  feeding 
thymus  alone,  but  this  was  not  the  case  if 
oilur  food  was  given  with  the  thymus.  Noel 
i'atoii  "  linds  that  the  removal  of  the  thymus 
and  testicles  in  guinea  i)igs  retards  growth 
enormously,  but  that  removal  of  the  thymus 
alone   duc's   not    inv.ariablv   produce   this  in- 
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hibition.  We  personall\-  have  found,  in  our 
feeding  experiments  upon  human  beings, 
that  thymus  fed  to  adolescents  rarely  pro- 
duces growth  unless  it  is  combined  with 
l)ituitary  or  thyroid  feeding.  When  so  com- 
bined, it  will  almost  invariably  produce 
growth  in  the  long  bones  to  a  greater  degree 
than  when  either  is  fed  alone.  It  seems  to  us 
that  the  discrepancies  in  the  results  of  extir- 
pation and  feeding  experiments  are  not  to  be 
credite<l  to  the  scientific  shortcomings  of  the 
different  investigators,  but  to  the  fact  that 
the  other  endocrine  assets  of  the  operated 
animals  vary  and  cannot  be  controlled. 

From  the  standpoint  of  an  unbiased  ob- 
server, it  is  perhaps  fair  at  this  stage  to  as- 
sume that  under  the  influence  of  the  thymus 
gland — the  other  glands  of  internal  secre- 
tion being  normal — the  body  takes  on 
growth  and  accretion  and  that  certain  inhibi- 
tions, chiefly  in  the  direction  of  the  gonads. 
are  at  the  same  time  operative.  Translated 
into  clinical  signs,  it  means  that  the  marks 
of  sex  differentiation  are  held  in  abeyance, 
the  secondary  sex  characteristics  being 
absent. 

Thymic  Subinvolution. — If  diis  inter- 
pretation he  correct,  then  an  abnormal  ac- 
tivity of  the  thymus  gland  should  be 
accompanied  by  certain  signs  of  disturbance 
in  bodily  growth  and  sex  difYerentiation.  We 
see  many  patients  that  do  show  such  disturb- 
ance and  we  regard  them  as  "thymic"  cases. 
— with  what  justice  and  acuracy  will  doubt- 
less appear  in  the  near  future.  These  cases 
may  be  divided  into  two  groups — one  de- 
pending for  its  symptomatology  upon  a  thy- 
mus gland  which  remains  active  beyond  the 
time  when  it  should  normally  cease,  and  the 
other  giving  a  ]Mcture  produced  by  too  early 
a  cessation  of  thymic  activity.  The  first 
group-picture,  termed  "thymic  subinvolu- 
tion" has  certain  characteristics,  clinically, 
which  are  of  importance.  These  are.  as  one 
would  suppose,  dependent  upon  a  retarded 
dilTerentiation  and  upon  a  continuous  skele- 
tal growth.  The  patients  exhibit  the  fol- 
lowing: 

I.  The  skin  is  of  suft  texture,  sniontli  ;uid 
velvety,  with  a  fine  coxcring  of  lanugo,  ,'md 


a  faint  or  pronounced  blush  on  the  cheeks, 
of  a  tyi)ically  "peaches  and  cream"  character. 

2.  In  the  male  there  is  no  mustache  or 
beard,  or  if  he  is  over  twenty-one,  perhaps 
he  must  shave  occasionally  only — once  or 
twice  a  week. 

3.  The  pubic  hair  likewise  is  sparse  in 
both  sexes,  and  in  the  male  it  assumes  the 


Fig.  I.  Boy  of  Ei.f.vkx  YK.viiS,  Showing  External 
EviDENXES  OF  THYMIC  SuitiNVOLUTioN.  Shows  ab- 
normal length  of  ihora.x  compared  with  legs. 
Thighs  especially  short  compared  with  lower  leg. 
Small  genital  development  with  a  scrotal  fold  sur- 
rounding base  of  penis.  .-\rms  flail-like.  Has  large 
thymus  and  enclosed  sella  turcica.  Intelligence 
quotient  0.50.  Low  carbon  dioxide  tension  of  blood. 
Blood  pressure  85:70.  White  adrenal  line. 
Spasmophilia. 

female     characteristics     of     distriimlion, 
namely,  a  horizontal  upper  margin. 

4.  The  teeth  are  bluish  white  in  color  and 
rather  lack  uniformitv  in  size  and  develop- 
ment so  that  a  well  marked  case  will  present 
ceiitr;il  incisors  mucli  larger  than  usti.al.  with 
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small  or  undeveloped,  or  perhaps  even  ab- 
sent, lateral  incisors. 

5.  The  canines  show  a  lack  of  normal 
fang-like  character,  the  edge  being  cutting 
like  that  of  the  incisors  and  not  pointed. 

6.  The  joint-elements  are  not  firmly 
bound  together  so  that  they  are  readily  hy- 
perextended,  even  to  the  point  of  subluxa- 
tion in  such  joints  as  the  mandibular,  the 
shoulder  and  the  metacarpal.  The  extrem- 
ities hence  give  the  appearance  of  flails  and 
the  body  may  frequently  be  contorted  in  the 
most  grotesque  manner. 

7.  There  is  usually  present  also  a  marked 
maxillary  torus — the  so-called  "torus  pala- 
tinus"  at  the  line  of  juncture  between  the  su- 
perior maxillae  in  the  roof  of  the  mouth. 

8.  Usviall)'  there  is  delay  in  the  joining  of 
the  epiphyses  to  the  shafts  of  the-bones. 

Theoretically,  the  thymus  secretes  a  sub- 
stance which  has  vagotonic  properties,  and 
practically  this  is  frequently  found  to  he 
borne  out.  So  that  persistent  thymic  states 
are  accompanied  by  lozi'  blood  pressures, 
slow  pulse,  hyperacidity,  fatigability,  ami 
usually  subnormal  temperature.  The  genital 
apparatus  is  usually  small,  but  besides  this  it 
also  shozcs  some  lack  of  differentiation,  sa 
that  the  penis  emerges  from  a  scrotal  fohl 
which  may  entirely  surround  its  base. 

Occasionally  also,  hypospadias  is  present 
to  a  marked  degree.  In  the  female,  the  cli- 
toris is  large  and  projects  from  the  labia 
more  or  less  prominently.  The  blood  picture 
frequently  shows  a  moderate  relative  lymph- 
ocytosis, a  slight  eosinophilia  and  a  low  car- 
lx)n  dioxide  tension  of  the  l)lood  plasma.  The 
vascular  system  is  somewiiat  deficient,  the 
arteries  being  thin  and  small  and  the  supra- 
renal glands  usually  are  found  small  and  in- 
efficient. As  a  result  of  all  these  factors,  the 
patients  arc  not  sufficiently  resistant  to  dis- 
eases and  conditions  which  si)ecifically  attack 
the  adrenals,  such  as  di]jhtheria,  scarlatina 
and  influenza.  Likewise,  as  there  is  a  low 
carbon  dio.xide  tension,  the  tendency  to  aci- 
dosis is  marked.  Chloroform  anaesthesia, 
violent  shock  or  emotion,  a  rapid  call  upon 
the  adrenalin  reserve  through  sudden  exces- 
sive  activity,    fref|iurntly   bring   on    collapse 


and  death,  without  there  having  been  any 
antecedent  cardiac  lesion  demonstrable.  It 
had  been  believed  that  these  "thymic"  deaths 
were  due  to  pressure  by  the  enlarged  thymus 
upon  the  trachea,  and  although  this  may  of- 
ten be  the  case,  yet  a  few  autopsies  after 
such  deaths  have  shown  hemorrhage  into  the 
small  adrenal  bodies,  which  accounted  for 
the  lethal  termination.  There  is  also  a  lack 
of  tone  of  the  smooth  muscle  fiber,  so  that 
visceroptosis,  enuresis  and  allied  conditions 
are  frequent. 

Compensatory  Disturb.vnces  in  the 
Thyroid,  Pituitary  and  Adrenal  Glands. 
— From  the  foregoing,  it  might  be  thought 


Fig.  2.  Sell.v  Tukcica  or  Fit;.   1  ;  sin:ill  ;iiul  ciitiri'ly 
enclosed  and  "roofed  in." 

til  he  a  cnnipar.'itively  simple  matter  U>  rec- 
ognize these  cases  at  a  glance,  but  tlie  diffi- 
culty is  that  whenever  in  the  human  econ- 
omy conditions  are  present  that  might  tend 
toward  the  destruction  uf  the  individual, 
compensations  occur  to  offset  tins  tendency. 
Hence  other  structures  whose  secretions  are 
antagonistic  tt)  the  thynuis  and  its  vagotonic 
efi'ects  are  i)resumably  called  upon  to  pei- 
form  sucii  com])ensation.  Such  arc  thi'  ad- 
ri-uals,  the  pituitary  and  proliahl\'  at  times 
the  th\roi(l — all  of  which  have  sympathi- 
cotonic ])roperties.  As  a  result,  ruid  de[)end- 
ing  upon  which  of  these  subsidiary  factors 
i^  iiuolvcd  (()  the  greatest  extent,  will  we 
iiave  added  to  nuv  clinical  picture  the  charac- 
teristics of  such  sccoudar\'  involvcuicul.  This 
means  that  signs  of  d\slln'\  oidisni,  oi-  dys- 
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pituitarism  or  a  disturbed  adrenal  system  he- 
come  engrafted  upon  the  picture.  Not  to  an- 
ticipate such  characteristic  signs,  it  may  nev- 
ertheless be  wise  simply  to  indicate  a  few  of 
these  superimposed  characteristics.  The  de- 
ficient hairy  growth  may  gradually  become 
normal  or  even  increased  in  amount;  the 
blood  pressure  become  too  high  and  pituitary 
headaches  may  supervene.  It  therefore  be- 
comes of  the  utmost  importance,  in  integrat- 
ing the  SNinptonis  shown  1)\-  the  patient,  to 


l''l(..    ,^    .SllllWS    'I'llXMIL    EXI.AUI.K.MKNT  111     r.MlKNT    IN 

Fig.    I. 


detenniiie  the  chroiidlogical  order  nf  appear- 
ance c)t  the  xarious  compt)nents  i>t  the 
])icture,  in  order  that  a  pro])er  surve\-  ami  a 
compreiiensi\e  anaKsis  of  tlie  ])nn-ess  may 
be  made. 

PSVCIUC  M.\KE-U1'  DlK  To  Sriii.wo- 
hUTKn  TiivMis.— The  mental  picture  jire- 
sented  Ijy  these  subinvoluted  thymic  states 
is  also  of  great  importance,  for  analagous 
to  their  structural  lack  of  differentiation  is 
their  psychic  make-u]).  Thev  remain  childlike 
in    tlieir    character,    so    that    thev    are    self- 


centered;  simple  in  their  mental  processes, 
and  imitative;  looking  for  protection  and 
care,  and  more  or  less  unfitted  for  the  active 
struggles  of  life.  They  are  obstinate  and 
negativistic.  If,  however,  an  efficient  com- 
pensation takes  place,  then,  although  the 
mental  development  may  have  been  delayed, 
it  nevertheless  seems  finally  to  reach  com- 
plete maturity ;  and  these  individuals  are 
among  the  brightest  and  most  intelligent  of 
their  community. 

Precocious  Ixvolutiox  of  the  Thy- 
mus.— In  ^contradistinction  to  these  hyper- 
thymic states,  are  those  produced  in  indi- 
\iduals  by  a  precocious  involution  of  the 
thymus.  Here  we  have  too  rapid  a  differen- 
tiation and  as  a  result  the  old-young  type 
is  produced.  The  individuals  in  this  group 
are  short  in  stature,  the  epiphyses  unite  early 
with  the  shaft  of  the  bone,  and  with  this,  the 
characteristics  of  an  adult  are  superimposed. 
Thus,  the  permanent  teeth  come  in  early, 
tiiough  frequently  in  an  anomalous  manner. 
I  have  seen  a  lack  of  one  or  the  other  canine, 
( >ne  or  both  lateral  incisors  missing,  and  fre- 
quently all  the  teeth  are  out  (^f  alignment. 
Hie  secondary  hair  is  early  in  appearance, 
[jubic  hair  developing  as  early  as  the  eighth 
or  ninth  year,  with  development  of  l)reasts 
and  a  precocious  menstruation.  One  case  of 
this  type  has  come  under  my  observation  in 
which  the  menses  came  on  in  the  second  rear 
of  life — in  a  mulatto  woman  of  Virginia. 
These  patients  are  stockily  built,  with  com- 
pact frame  and  frequently  vigorous.  Their 
I)Iood  pressures  are  too  high,  and  their  blood 
l)icture  shows  an  adult  polymorphonuclear 
count  even  in  their  childhood  days.  The  gen- 
itals are  normal  in  size  and  character.  Of 
chief  interest  is  their  mentality.  They  are 
precocious,  with  much  initiative,  are  easily 
aroused  to  anger  and  are  resentful.  They 
have  cruel  instincts  and  show  little  inhibi- 
tion. Although  they  seem  far  advanced  for 
their  years  while  still  young,  yet  the\-  never 
seem  thoroughly  to  mature  and  become 
blocked  in  early  adolescence.  They  .seeiu  to 
retain  their  impulsive,  unreasoning  charac- 
teristics, brook  no  restraint,  and  remain  con- 
stantly a  prey  to  their  easily  aroused  anger. 
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PIXEAL  GLAXD 
EXPERIMEXTAL    EviDEXCE. Up    tO    Very 

recent  times,  the  question  of  the  glandular 
character  of  this  epiphyseal  appendage  was 
debatable.  The  older  conception  of  its  being 
the  vestigial  remains  of  an  amphibian  or  rep- 
tilian parietal  eye  has  practicallv  been  de- 
cided by  the  work  of  Tilney  and  Warren  ' " 
in  the  negative,  and  further  than  that,  the 
positive  evidence  of  the  presence  of  an  epi- 


FlC.      4.      pRlXiRESSlVE      MUSCLI.AK      IJVS  TlfOPII  V      WITH 

Marked  Pineal  Shadow;  pineal  shadow  seen  in 
Fig.  6.  .-^trophy  and  dystrophy  o£  muscles  are 
plainly  illustrated,  especially  those  at  the  base  of 
the  neck;  one  bundle  of  the  left  pectoralis  stands 
out  prominently. 

thelial  secreting  tissue  ]jrcsentcd  Ijy  the  same 
authors,  gives  a  basis  for  the  contention  that 
this  structure  is  of  the  ductless  gland  group. 
The  experimental  evidence  produced  by 
McCord  '''  and  Horrax  "  and  to  a  lesser  de- 
gree the  clinical  findings  of  Timme  ""  seem 
to  bear  out  this  supposition.  For  McCord  '■■' 
gives  detailed  descriptions  of  the  changes 
that  take  place  in  his  tadpoles  when  fed 
pineal  substance,  chief  among  which  is  the 
rapid  change  of  their  colter  frcjm  opaf|ue 
olive-green  to  a  transjjarent,  almost  colorless 
vitreous  character.  Tlorrnx,"  frrim  his  extir- 
pation experiments  iipoii  animals,  sin. wed 
that  removal  of  the  pineal  gland  resulted  in 
rapid  genital  deveUjpment  and  growth,  and 
feeding  of  pineal  produced  growth  and 
strength  of  bod,y.  Tinmic  •■"  Inids  th;il  e.nrly 


involution  of  the  pineal — as  evinced  by 
shadows  in  the  .f-ray  pictures  of  the  skull — 
almost  invariably  accompanies  muscular  met- 
abolic disturbances,  so  that  fatigability  and 
inability  in  the  muscular  system  are  present. 
Indeed  these  disturbances  may  reach  the  de- 
gree of  typical  muscular  dystrophy,  in  a 
number  of  cases  in  which  early  pineal 
shadows  are  seen  in  the  roentgenograms. 
Again  here  do  we  find  varieties  of  mental 
disturbances  accompanying  the  glandular 
dysfunction. 

Pineal  Subinvolutions. — In  ca.^es  of 
subinvolution  of  the  gland,  we  are  con- 
fronted with  a  symptomatology  that  at  the 
present  time  cannot  be  definitely  assigned, 
for  the  reason  that  no  method  has  as  yet 
been  presented  that  will  give  us  direct  knowl- 
edge of  subinvolution.  When,  however,  a 
case  presents  itself  that  has  the  characteris- 
tics of  a  retarded  sexual  development,  both 
in  the  genital  sphere  and  in  the  psychic  do- 
main, such  retardation  being  of  a  direct 
growth  character  without  the  concomitant 
of  reversion  or  lack  of  differentiation,  pineal 
subinvolution  must  be  thought  of.  If,  fur- 
thermore, the  muscular  system  of  such  a  pa- 
tient shows  undue  development  and  his  men- 
tal reactions  are  childish,  it  is  probable  that 
l)ineal  subinvolution  is  present.  Here  comes 
in  the  theory  that  pineal  activity  holds  in 
abeyance  pituitary  evolution ;  and  hence  that 
the  hypopituitarism  thus  resulting  gives  rise 
to  the  symptoms.  Discussion  of  this  situation 
will  take  us  too  far  afield  and  would  prove 
profitless  at  this  juncture.  Any  change  in  the 
chronology  of  normal  glandular  function 
must  of  necessity  cause  changes  in  all  inter- 
nal glands.  Even  so,  the  beginnings  of  such 
a  universal  rearrangement  presumably  h;ive 
tlieir  signs  for  us  to  read. 

i'ui'Xocious  Pineal  Involution, — The 
matter  lies  a  little  differently  with  precocious 
|)ineal  involution,  for  here  we  not  infre- 
(|uently  have  evidence  of  an  early  deposit  of 
pineal  sand  by  means  of  radiography.  Nor- 
mally, such  evidence  may  be  gle.Tiied  at  .any 
time  after  the  thirtieth  year.  I'.nl  if  jjineal 
shadows  are  seen  in  comparalivciy  culy  life. 
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before  the  twenties,  we  liave  some  proof  of 
the  early  cessation  of  pineal  activity.  In  these 
cases  we  always  have  a  clinical  jjicture  dif- 
fering from  the  normal.  It  may  be  in  the 
genital  sphere,  the  deficient  muscular  system, 
or  in  the  mental  precocity.  Occasionally, 
though  rarely  (Fig.  5  ;  dystrophy ;  large  gen- 
itals) we  see  all  three  fields  represented.  In 
this  particular  photograph,  there  are  well 
represented  the  enlarged  genitals,  and  the 
disturbed    muscular    svstem.    The    muscles 


ances  in  only  one  field  are  manifest.  There  is 
a  blood  sugar  disturbance — usually  one  of 
low  content  in  these  precocious  pineal  cases 
— analagous  to  the  findings  in  the  myasthe- 
nias and  in  the  dystrophies. 

If  now,  we  combine  the  results  of  either 
one  of  the  disturbed  thymic  states  with 
either  one  of  the  pineal,  we  can  produce  four 
combinations.  It  is  such  a  composite  picture 
as  any  one  of  these  four  combinations  might 
show  that  requires  of  us  interpretation.  With 


Fig.  5.  liciv  nr  Xim.  Ykaks  with  I'inkal  Sh.mhiw; 
showin.i;  a  conihinalioii  of  disUii'liaiiccs,  due  prob- 
ably 10  pineal  involvement,  in  the  miisculai'  and 
genital  spheres.  Markedly  enlarged  genitals ;  dis- 
proportion in  thorax  and  legs;  atrophy  of  the 
shoulder  girdle  inuscles  with  contractures  in  the 
tendons  of  the  upper  extrctnitics  preventing  full 
extension  of  llu-  arms. 

have  the  appearance  of  those  of  progressi\  e 
muscular  dystrophy.  They  also  show  the 
contractures  seen  in  this  disease  as  witnessed 
by  the  inability  to  extend  the  arms  com- 
pletely in  all  segments.  This  boy  showed  a 
marked  pineal  shadow.  But  usually,  disturb- 


li'.    (1.  Skiti-l  0I-"  Fit;.  4,  Showi.vc;  Pinkai.  Shahow. 

each  of  these  four  composites  we  have  to 
add  the  effect  of  a  similar  disturbed  func- 
tion in  all  the  other  endocrine  organs.  The 
fact  needs  but  to  be  stated  to  give  some  real- 
ization of  the  difficulties,  or  rather  impossi- 
bilities, of  a  correct  and  demonstrable  inter- 
pretation of  most  of  the  syndromes  that 
greet  us. 

The  Tuvkoid  Adre.nai,  .\xd  Pititiarv 
Group. — The  ne.xt  group  of  endocrine  or- 
gans that  interest  us  is  comprised  of  the  thy- 
roid, the  adrenals  and  the  pituitary.  It  is  this 
group  that  controls  ([uantitatively  and  peri- 
odically the  activity  of  the  otlicr  internal 
secretory  organs ;  and  the  intensity,  regular- 
ity and  reactive  capacity  of  the  functioning 
of  the  vegetative  nervous  system.  In  short,  it 
controls  the  automaticity  of  the  individual 
in  his  adjustment  to  environment,  in  his  re- 
action to  fatigue,  disease,  to  anger  and  tither 
emotions,  to  competition  in  the  struggle  for 
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existence,  and  prepares  the  organism  physi- 
cally to  meet  the  shocks  attendant  upon  it. 

THE  THYROID  GLAXD 

Experimental  Evidence. — It  is  unnec- 
essary here  to  dilate  upon  historical  allusions 
in  connection  with  our  progressive  advance 
in  the  knowledge  of  the  activity  of  the  thy- 
roid gland.  Suffice  it  to  say  that  all  may  be 
summed  up  in  the  work  of  Kendall "  of  the 
Mayo  Foundation.  This  investigator  has 
within  the  past  few  years  succeeded  in  iso- 
lating what  seems  to  be  the  active  principle 
of  the  gland  in  a  remarkably  high  iodine 
combination.  He  has  designated  this  com- 
pound by  the  name  thyroxin.  Its  experimen- 
tal administration  to  animals  and  men  has  re- 
sulted in  the  same  increased  metabolic  ac- 
tivity as  is  produced  by  feeding  whole  thy- 
roid gland.  And  the  administration  of  so 
small  a  quantity  as  o.ooi  gram  daily  has 
produced  profound  effects  in  man;  with  a 
rise  in  the  basal  metabolism  corresponding 
closely  to  a  proportionate  increase  of  this 
active  principle.  The  theory  of  its  function 
in  the  body  is  that  it  acts  as  a  catalyzer — 
that  by  its  presence  the  amino-acids  which 
have  been  produced  by  partial  protein  de- 
struction are  further  reduced  by  the  thyroid 
principle  to  carbon  dioxide,  water  and  am- 
monium carbonate;  the  ammonium  carbon- 
ate being  converted  finally  into  urea  by  para- 
thyroid action.  That  is  to  say,  the  thyroid- 
parathyroid  apparatus  has  for  its  function 
the  preparation  of  the  results  of  body  oxida- 
tion into  compounds  which  can  he  readily 
eliminated  from  the  body  by  the  emunctories. 
From  this  we  can  readily  predicate  the  effect 
upon  the  body  of  disturl)cd  thyroid  activity. 

Underactivity  of  riii:  Thyroid. — In 
underactivity  of  the  thyroid,  tlicrc  are  dif- 
ficulty and  delay  in  the  transfnrniatiuii  of 
the  amino-acids  into  lower  ruuiiiDuiids,  and 
hence  the  excretory  organs  cannnt  jjroinrly 
perform  their  diitw  with  the  fMllnwiiig 
results ; 

I.  The  excretions  and  secretions  general!)' 
are  diminisiied.  The  urine  output  is  lessened, 
pers()iration   is  diminisiied,  ( onstipalinn  m- 


sues,   respiration   and  the  cardiac   rate  are 
diminished. 

2.  The  partially  decomposed  proteins  are 
retained  in  the  tissues,  and  a  diminution  of 
further  protein  cell  destruction  follows.  As  a 
result,  oxidation  is  lessened,  the  body  tem- 
perature is  lowered  and  blood  pressure  fails. 

3.  Sluggishness  in  all  domains  of  activity 
is  the  order  of  the  day.  The  individual  suffer- 
ing from  such  hypothyroidism  reflects  all 
these  metabolic  changes  in  his  reactions.  His 
body  and  mind  are  sluggish,  his  mental  capa- 
city for  reception  and  ratiocination  is  inade- 
cjuate;  he  becomes  more  or  less  dull  or  leth- 
argic and  stupid. 

4.  Tissue  change  becomes  marked.  Myxe- 
dematous infiltration  of  the  subcutaneous  tis- 
sue is  manifest;  skin,  nails  and  hair  show 
the  lack  of  tone  and  growth  in  varying  de- 
grees depending  upon  the  intensity  of  the 
disturbance  in  the  thyroid ;  and  as  the  lack  of 
metal:)olic  activity  is  characteristic  of  all  cel- 
lular elements  in  the  body,  so  do  we  second- 
arily find  sluggishness  in  the  secretory  pro- 
ductivit}'  of  the  other  glands  of  internal  se- 
cretion. 

5.  Hypopituitary  and  hypoadrenal  states 
are  engrafted  upon  an  original  hypothyroid 
condition,  and  a  true  polyglandular  insuf- 
ficiency is  produced. 

Individuals  of  this  li\  potiiyroicl  constitu- 
tion will  vary  in  their  clinical  aspects  de- 
pending upon  the  chronological  advent  of 
their  disturbance. 

Cretinoid  States. — /;;  early  life  such  a 
deficiency  produces  the  cretinoid  states 
with  secondary  cunochoid  characteristics. 
Growth  in  stature  is  deficient ;  hair,  nails, 
skin,  teeth  show  lack  of  development  with 
but  little  recuperative  and  restorative  power. 
Body  metaI)olism  is  at  its  lowest  point  with 
attcnd.'int  lnw  tcinperatinx',  slow  pulse,  de- 
(icicnl  liliind  ]irfssuir.  Tlicre  is  a  lack  of 
mental  dcvi'liiiinicnt.  the  victim  always  ap- 
pearing of  an  age  belnw  tliat  of  puberty,  and 
(ins  characteristic  remains  if  untreated  even 
tlirough  several  decades.  The  administration 
of  thyroid  substance,  however,  rapidly  ame- 
liorates the  condition,  altiiough  up  to  certain 
limits  iiiily.   Tin-  aildilinn   i)f   ])ilnitary  sul)- 
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stance,  however,  to  the  therapy,  increases  its 
efficiency. 

Myxedema. — In  later  life  the  disease  of 
the  thyroid  or  general  systemic  disease  dur- 
ing which  the  thyroid  is  afifected  to  an  under- 
functionating  degree,  or  secondar}'  to  exten- 
sive surgery  upon  the  thyroid,  the  deficiency 
produces  characteristics  in  the  body  which 
theretofore  had  been  presumably  normal.  As 
a  result,  we  get  a  clinical  picture  of  myxe- 
dema rather  than  one  of  cretinism,  although 
in  certain  types  of  myxedema  there  is  a 
retrograde  process  toward  a  cretinoid  state 
even  to  the  degree  of  diminution  of  liliido 
with  atrophic  changes  in  the  reproductive 
organs.  The  mental  state  also  usually  suf- 
fers degenerative  changes.  This  my.xedema 
however  is  almost  invariably  controllable  by 
the  admini.stration  of  thyroid.  Autopsy  find- 
ings have  shown  that  there  is  an  edema  of 
the  brain  more  or  less  comparable  to  the 
myxedematous  stage  of  the  subcutaneous 
tissue. 

Intermediate  Stages  of  Thyroid  In- 
sufficiency.— Between  these  cretinoid  and 
myxedematous  types,  and  the  normal  being, 
there  are  numberless  stages  of  thyroid  insuf- 
ficiency. And,  differing  from  these  fixed 
types,  the  grades  of  insufficiency  do  not  as  a 
rule  remain  permanent  even  without  treat- 
ment, but  arc  subject  to  great  variations  de- 
pending upon  such  factors  as  menstruation, 
pregnancy,  menopause,  seasonal  changes, 
intercurrent  diseases  and  infections.  This 
variability  is  conducive  to  much  confusion, 
for  if  it  is  not  properly  understood,  an  exam- 
ination of  the  patient  may  disclose  a  seem- 
ingly normal  thyroid  activity  due  to  inciden- 
tal causes  but  on  a  real  basis  of  hypothyroid- 
ism. And  so  arise  those  clinical  pictures  in 
which  during  structural  life,  as  a  result  of 
hypothyroidism,  deficiency  in  hairy  growth, 
poor  tooth  development,  undeveloped  scv 
organs  and  so  on,  have  been  produced, 
remaining  to  confuse  us  at  a  later  da\- 
when,  although  these  stigmata  of  Inpn- 
thyroidism  are  present,  yet  the  patient  n\iv 
have  become  normal  as  to  thyroid  efficiencv. 
With  this  reservation,  tlien,  the  txp'cal 
hyjiotliyroid     case     jircscnts     a     picture-     in 


which  all  metabolic  processes  are  under 
par,  and  this  means  that  every  tissue  and 
organ  shows,  the  manifestations  of  this 
underactivity.  The  skin  is  thickened  and  infil- 
trated, dry  and  scaly,  with  coarse  hair  which 
has  a  tendency  to  fall  out ;  the  teeth  are 
carious,  their  enamel  soft  and  non-resistant; 
the  finger  nails  are  brittle,  grow  very  slowly 
and  are  cracked  and  seamed.  The  cardio- 
vascular svstcm  shows  a  bradvcardia,  a  low 


Fir..  ".  (.'.\SK  OK  Sci,ERoiiEKM,\  WHICH  ii.\s  I'kih;ressed 
H.M.F-\v.\v  Toward  Cike  on  Poi.vc,i.AN"ni"i..\R 
Ther.M'V.  Is  at  present  entirely  well,  with  the  dis- 
appearance of  all  sinns  of  scleroderma.  Illustrates 
one  type  of  thyroid  insufficiency. 

blood  pressure  combined  with  low  general 
body  temperature.  The  basal  metabolism  is 
diminished.  The  secretions  are  diminished, 
very  little  perspiration,  a  small  output  of  ur- 
ine and  constipation  being  the  rule.  The  skin 
reaction  is  almost  nil.  Mentally,  the  patient 
is  dull,  sluggish  ;iiul  witJi  little  iiiiti:iti\  e.  He 
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moves  slowly  and  thinks  slowly,  is  extremely 
forgetful,  and  his  lethargy  is  occasionally 
disturbed  by  outbursts  of  anger  due  probably 
to  his  maladjustment  to  the  more  quickly 
moving  world  about  him.  His  sleep  is  pro- 
found, and  in  the  morning  on  awakening 
much  time  is  required  to  get  into  a  fit  condi- 
tion for  the  day's  work.  \\'hile  the  appetite 
is  usually  poor,  yet  there  is  distinct  gain  in 
body  weight,  due  to  the  lessened  oxidation 
and  output.  The  external  appearance  sug- 
gests often  the  picture  of  cardio-nephritic 
disease,  but  the  urine  shows  practically  no 
albumin  and  an  occasional  cast.  The  urea  is 
extremely  diminished  in  quantity.  There  is  a 
moderate  degree  of  anemia,  usually  a  rela- 
tive lymphocytosis,  the  blood  sugar  is  low, 
the  blood  sugar  cur\-es  shows  high  tolerance 
and  frequently  there  is  a  short  coagulation 
time.  There  are  all  variants  of  this  picture — 
some  cases  of  extremely  mild  type  give  evi- 
dences only  in  certain  domains  of  their  thy- 
roid lack  and  these  are  the  borderline  ones 
whose  economic  value  can  be  extremely  en- 
hanced by  the  administration  of  thyroid 
gland.  It  has  been  frequently  shown  and  con- 
firmed at  necropsy  that  in  inefficient  thyroid 
states  the  pituitary  gland  partially  compen- 
sates— the  anterior  lobe  especially  being  con- 
cerned in  this  process.  Hence  the  reason  for 
the  non-comprehensiveness  of  the  hypothy- 
roid picture  in  many  cases.  Before  leaving 
the  subject  of  hypothyroidism,  however,  it 
is  necessarj'  to  call  attention  to  the  occasional 
appearance  of  a  goitrous  mass  even  with  the 
hypothyroid  state.  This  is  especially  so  in 
cretinoid  states.  These  goiters  are  usuall)' 
connective  tissue  masses  with  some  fatty 
degenerative  thyroid  tissue  and  with  little  or 
no  efficient  glandular  structure. 

In  the  treatment  of  this  hypothyroid  state 
great  care  is  to  be  exercised  to  feed  tiie  pa- 
tients with  very  low  thyroid  doses  to  begin 
with,  and  freriuently  t(j  allow  j)erio(ls  of  days 
to  intervene  Ijctvveen  doses.  Otherwise  the 
sudden  thrmving  of  metabolic  end-products 
into  the  circulation  with  overburdening  of 
the  emunctories  will  overwhelm  tiie  patient. 
Indeed,   it  has  been   shown  b\'    I'luinnier  '"' 


that  the  activity  of  administered  thyroid 
gland  is  retained  for  about  seven  days. 
Hence  the  danger  of  cunuilative  effect  must 
alwa}s  be  guarded  against. 

OvER.\CTiviTY  OF  THE  Thyroid. — We  are 
now  brought  to  a  consideration  of  the  over- 
active  thyroid  condition.  Again,  following 
out  the  reasoning  based  upon  the  theoretical 
functions  of  the  thyroid,  hyperthyroid  states 
should  show  the  symptoms  of  an  increased 
metabolism.  The  partially  split  up  proteins 
due  to  cell  activity  are  rapidly  transformed 
by  the  excessive  thyroid  secretion  and  so  the 
path  is  left  clear  for  more  rapid  cell  change. 
This  produces  a  rise  in  temperature,  a  more 
rapid  pulse,  an  increase  in  all  the  secretions 
and  a  loss  of  body  weight.  Beyond  this,  it 
also  causes  increased  activity  in  all  the  other 
glands  of  internal  secretion  so  that  in  truth 
a  polyglandular  hyperactivity  results.  If  all 
these  other  related  structures  were  syner- 
gistic with  the  thyroid  then  a  condition  lead- 
ing to  rapid  disorganization  of  the  organism 
would  of  necessity  result.  But  certain  of 
these  organs  are  asynergic  with  the  thyroid, 
notably  the  gonads  and  the  suprarenal  corte.x, 
and  therefore  a  balance  is  again  struck  auto- 
matically. If  these  antogonists,  however,  for 
some  structural  or  functional  reason  are  in- 
efficient, then  the  balance  is  not  maintained 
and  the  hyperthyroidism  is  only  stayed  in 
its  onward  course,  if  at  all,  by  measures  de- 
signed to  limit  the  cell  activity  per  se,  or  by 
artificial  means  of  stimulation  of  the  defi- 
cient glands  or  their  administration  to  the 
patient.  A  combination  of  these  measures 
often  results  in  the  cessation  of  the  hyper- 
thyroid state.  A  good  example  of  such  hyper- 
thyroidism is  that  seen  in  some  women  after 
the  menopause — the  ovarian  function  having 
ceased,  the  thyroid  is  left  without  sufficient 
counterbalance  and  a  hyperthyroid  state  en- 
sues. This  ;iwakens  overactivity  of  the  adre- 
nals, with  resulting  high  blood  pressure;  and 
the  combination  |)roduces  tiie  Hushing,  the 
vasomotor  instai)ility,  tiie  parestliesiae  and 
so  on,  of  tliis  condition.  Tlie  administration 
of  ovarian  extract  ov  lutein  will  often  allay 
this  hypertliyrf)idism,  cause  the  cessation  of 
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the  hi,t(li  l)l(j()cl  pressure  and  the  parestliesiac 
and  other  aggravating  symptoms,  and  hring 
about  a  condition  of  approximately  normal 
balance.  Hyperthyroid  states  are  not  of  ne- 
cessity constant.  Indeed,  their  variability  fre- 
quently is  a  function  of  the  resultant  of  the 
activities  ])rojected  by  the  other  glands  and 
so  a  periodicity  in  hyperthyroidism  is  usually 
established.  This  periodicity  is  a  double  one 
in  women — one  phase  being  seasonal  and 
the  other  menstrual.  In  spring,  hyperthvroid- 
ism  generally  increases.  At  this  point,  I 
should  like  to  state  that  hyperthyroidism  and 
exophthalmic  goiter  are  not  synonymous 
terms.  Hyperthyroidism  is  a  distinct  hyper- 
activity of  the  thyroid  gland,  and  exoi)hthal- 
mic  goiter  comprises  a  more  or  less  svstemic 
condition  in  which  the  goiter  is  but  a  part 
and  represents  a  diseased  though  not  neces- 
sarily a  hypcractizr  gland.  At  the  present 
stage  of  our  knowledge  it  might  even  be  said 
that  the  two  states  are  indicative  of  different 
disease  processes.  As  exophthalmic  goiter 
would  take  us  too  far  afield  in  this  particular 
discussion,  we  will  confine  ourselves  strictK 
to  hyperthyroidism  as  such. 

The  causes  of  hyperthvroidisni  are  nirun . 
They  may  be  classified  under  the  subheads  of 
endogenous  and  e.xogenous,  although  the  dis- 
tinction is  at  times  somewhat  fictitious.  En- 
dogenous causes  would  include  those  that 
determine  endocrine  dysfunction,  such  as 
status  thymico-lymphaticus,  under-activitv 
of  the  pituitary,  increased  adrenal  activity ; 
puberty,  or  menopause  or  menstruation  ;  tox- 
ins produced  in  the  gastro-intestinal  tract,  in 
abscess  cavities  of  the  teeth  or  tonsils  and 
sinuses ;  too  rapid  oxidation  of  the  tissues 
through  over-excrcisc  ;  the  ingestion  of  large 
amounts  of  protein  containing  foods;  while 
among  the  exogenous  factors  we  find  tlie 
various  infections  and  contagions,  insola- 
tions, direct  trauma  to  the  gland  produced  by 
massage,  rough  mani])ulation  of  the  cervical 
vertebrae,  hyperextension  of  the  head  in 
physical  exercises,  and  above  all,  psychic  and 
emotional  traumata  such  as  fright,  fear  and 
chagrin.  The  disfunctions  of  the  other  endo- 
crine units  that  determine  hyperthyroidism 


are  largel\'  produced  on  an  iiereditar\  basis. 
H)perthyroid  activity  has  different  effects 
upon  the  individual,  depending  upon  the  age 
at  which  the  process  is  inaugurated.  If  this 
occurs  in  the  formative  jieriod  before  pu- 
berty, lasting  structural  changes  may  take 
place  as  a  result,  and  even  though  the  hyper- 
thyroid state  may  later  be  cured,  the  struc- 
tural changes  remain.  Hence  it  comes  that 
many  patients  that  show  in  later  years  stig- 
mata of  hy])erthyroidism,  are  not  necessarily 
hyperthyroid  any  longer,  and  medication  di- 
rected towards  such  a  state  is  contraindi- 
cated.  Such  signs  of  an  early  hyperthyroid 
state  are  seen  in  the  rapid  early  dififerentia- 
tion  of  the  patient;  he  becomes  developed 
])recociously.  The  gonads  reach  maturity,  the 
secondary  sex  characteristics  are  present,  the 
mental  attributes  are  all  accjuired  early  in 
life.  The  permanent  teeth  come  in  early,  at- 
tain rather  large  size  and  are  firm,  hard  and 
resistant  to  infection.  There  is  rapid  growth 
in  length  of  all  members,  legs,  arms  and 
fingers.  The  bones  individually  are  slender 
and  long.  The  palate  is  narrow  and  high- 
arched.  The  thorax  is  long  and  narrow  and 
the  neck  is  long.  The  head  is  narrow,  the 
eyes  usually  close  together  and  the  cheeks 
usually  rather  hollow.  The  general  appear- 
ance is  one  of  elongation  and  attenuation. 
These  are  characteristics  which  remain 
throughout  life  and  if  we  are  not  constantly 
on  guard  belie  often  our  conception  of  the 
moment. 

The  HviT.RTiivRoii)  .M.\Ki>rr. — It  is  not 
true  that  "once  hyperthyroid,  always  hyper- 
thyroid." After  adolescence  is  established, 
puberty  has  been  passed,  and  the  epiphyses 
are  united  to  the  shafts  of  the  bones,  the 
onset  of  a  hyperthyroid  state  gives  a  picture 
which  in  all  its  aspects,  barring  structural 
differences,  is  largelv  the  same  at  all  ])eriods 
of  life.  Such  a  hyperthyroid  condition  may 
appear  in  individuals  of  any  and  all  kinds  of 
body  structure — even  in  those  of  a  hypothy- 
roid make-up.  Hence  the  non-dependence 
upon  body  structure  in  adult  life  of  a  diag- 
nosis of  a  present  hvperthyroidism;  and 
hence  also,  the  appearance  of  hyperthyroid- 
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ism  in  a  so-called  hypothyroid  individual. 
This  hyperthyroid  picture,  so  characteristic 
in  all  patients,  has  the  following  components: 

1.  A  rapid  pulse,  especially  marked  and 
increased  after  exercise,  emotional  disturb- 
ance, and  the  ingestion  of  much  protein  food. 

2.  A  moderate  rise  of  temperature,  the 
daily  variations  being  from  0.5  degrees  to 
i.o  degree  higher  than  normal. 

3.  An  increase  in  the  basal  metabolism :  a 
progressive  loss  of  weight,  with  remissions. 

4.  An  inordinate  appetite  for  all  kinds  of 
foods,  chiefly  protein. 

5.  An  increase  of  all  the  excretions  so  that 
several  bowel  movements  daily  are  not  un- 
common. 

6.  A  moderate  polyuria  is  present :  per- 
spiration is  increased,  the  body  and  chiefly 
the  extremities  being  constantly  moist. 

7.  The  finger  nails  grow  rapidly,  the 
beard  and  mustache  likewise.  The  reaction  of 
the  skin  to  stroking  is  rapid  and  productive 
of  a  pink  or  salmon  colored  tache,  most 
marked  over  the  upper  chest,  but  present  also 
even  on  the  arms,  abdomen  and  thighs, 
which  normally  do  not  show  such  reaction. 

8.  The  blood  pressure  is  more  or  less  a 
function  of  Ijoth  thyroid  and  adrenals  and 
hence  will  vary  in  hyperthyroid  states  de- 
pending upon  the  adrenal  reserve.  If  this  is 
adequate,  then  the  pressure  remains  fairly 
high  ;md  the  vagotonic  results  of  hyperthy- 
roidism do  not  become  manifest.  That  is, 
peristalsis  is  not  so  rapid,  acidity  is  not  in- 
creased markedly  and  fatigue  and  collapse 
are  not  necessary  adjuvants  as  is  the  case 
when  the  adrenals  are  underfunctionating. 
The  reflexes  are  exaggerated,  spurious  ankle 
clonus  fref|uently  being  elicitd.  There  is  also 
a  fibrillary  tremor  of  tiic  liaiids.  Muscle 
spasms  are  frequent,  due  prolially  U>  a  dis- 
turbed calcium  metaJjoiism. 

9.  The  reaction  to  the  ingestion  of  glu- 
cose is  rather  prolonged  intolerance,  shown 
by  the  delay  in  tlie  blood  sugar  to  return  to 
normal.  The  output  nf  un;i  is  nincli  in- 
creased. As  a  resull  of  ihc  lirij^r||(,.|n.,l  mi't- 
abf>lic  scale,  the  in(li\  iiln.il  slmws  ;i  constant 
tendency  to  unrest. 


10.  Both  mind  and  body  are  everlastingly 
busy.  And  not  only  witli  present  problems, 
but  anticipatory  of  to-morrow's  as  well.  The 
patient  knows  no  rest  or  relaxation.  His 
mind,  filled  with  echoes  of  the  day's  troubles, 
prevents  his  falling  to  sleep  until  long  after 
he  retires,  and  he  is  again  awake  and  imme- 
diately on  the  "qui  -i'Iit"  as  soon  as  daylight 
comes. 

As  a  result  of  the  constantly  moist  skin, 
the  rapid  evaporation  in  draughts  of  air  pro- 
duces frequent  colds  and  he  realizes  his 
weakness  in  this  regard.  The  quick  reaction 
of  the  skin  is  seen  in  his  ready  flushing  and 
in  the  erythematous  patches  which  appear  on 
the  neck  and  upper  chest  in  emotional  dis- 
turbance. The  moist  hands  gather  grime  and 
dust  rapidly  and  hence  he  washes  his  hands 
frequently  during  the  day.  This  is  sometimes 
one  of  the  first  symptoms  complained  of  by 
the  patient  or  his  friends — the  constant 
washing  of  the  hands.  In  women  menstrua- 
tion is  usually  irregular  in  that  the  periods 
are  too  frequent,  and  the  loss  of  blood  is 
rather  profuse  with  a  prolongation  to  six  or 
eight  days  of  the  flowing.  Also  as  a  result  of 
the  heightened  metabolism,  unless  the 
emunctories  are  acting  proportionately  to  the 
destruction  of  tissue,  there  is  retention  of 
the  oxidized  products  and  cephalagia  of  a 
toxic  nature  results.  It  must  furthermore  be 
remembered  that  as  the  increased  activity 
due  to  hyperthyroidism  is  present  in  every 
ceil,  the  otiier  glands  of  internal  secretion  are 
also  involved  in  this  over-activity.  It  soon 
becomes  evident  that  the  ]iicture  is  colored 
with  pituitary,  adrenal  and  gonadal  touches 
as  a  result  and  at  times  even  a  working  bal- 
ance may  thus  be  struck.  Thus  hy])crtli\r()id 
wf)mcn  are  frefpiently  less  so  during  the 
week  succeeding  menstruation,  when  the 
corpora  lutea  secretions  are  holding  sway. 
The  tendency  to  vagotonia  witli  its  attendant 
low  pressure,  nausea,  hyperacidity  and  so  on 
is  partially  counteracted  by  tiie  increased  ad- 
renalin and  pituitary  i)ut])ut.  As  before 
slated,  siuli  .-I  liy|)ert]iyr()idism  may  be  en- 
grafted upf)n  a  structin-e  which  shows  all  the 
signs  of  an  early  hypothyroidism  or  a  dys- 
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pituitarisni  or  an  adrenal  dysfunction.  If  we 
appreciate  this,  then  the  seemingly  anomal- 
ous combinations  become  understandable. 

SUPR.\REN'.\L   GLANDS 

EXPERIMENT.\L  .\XD  AxATOMIC.\L  EVI- 
DENCE.— These  organs,  two  in  number,  are 
situated  deep  in  the  abdominal  cavity  in  a 
position  in  which  they  are  both  superbly  pro- 
tected and  at  the  same  time  well  placed  for 
rapid  efficiency  close  to  the  structures  they 
must  subserve  to  maintain  life  at  critical  pe- 
riods. These  structures  are  the  large  abdom- 
inal blood  vessels,  and  the  critical  periods  are 
those  of  shock.  The  suprarenals  are  com- 
posed of  two  widely  different  tissues,  the 
cortex  and  the  medulla.  The  medulla  is  com- 
posed of  cells  which  have  an  identical  origin 
with  the  cells  of  the  sympathetic  nervous  sys- 
tem and  are  chromaffin  in  nature.  Be  it  here 
observed  that  there  are  manv  more  collec- 
tions of  chromaffin  tissue  in  the  body  than 
are  represented  in  the  suprarenal  niedulla. 
These  are  found  at  the  bifurcation  i>\  the 
larger  blood  vessels — the  aorta  and  carotids 
for  example.  Hence  experiments  to  deter- 
mine the  effect  of  the  absence  of  adrenalin 
upon  the  organism  that  do  not  exclude  these 
structures  from  participating  in  supplying 
adrenalin,  are  not  to  be  relied  upon  without 
reservations.  The  suprarenal  cortex  is  em- 
bryologically  descended  from  the  same  tissue 
as  the  ovaries  and  interstitial  cells  and  histo- 
logically they  are  much  alike.  As  a  result  of 
their  widely  different  origin,  the  medulla 
and  cortex  of  the  suprarenals  may  be  looked 
upon  practically  as  different  organs,  and  in- 
deed, in  some  of  the  fishes,  the  corte.K  is  en- 
tirely distinct  from  the  medulla,  and  forms 
with  its  mate  of  the  other  side  an  intcrrciia! 
body.  The  juxtaposition  of  cortex  and  med- 
ulla, however,  is  in  all  proliability  purpose- 
ful, the  secretion  of  the  one  ])ossiblv 
balancing  that  of  the  other. 

Taking  up  the  adrenal  cortex,  our  first 
observation  is  its  relative  size  compared  with 
the  medulla.  The  ratio  in  man  is  about  9:1. 
In  the  lower  scale  of  animals,  this  fraction 


is  much  smaller,  the  cortex  being  markedly 
smaller  in  reference  to  the  medulla.  In  acere- 
brate  human  monsters,  the  suprarenal  corte.x 
has  also  been  found  wanting.  From  these 
two  premises  it  might  be  possible  to  draw  a 
more  or  less  general  conclusion  that  the  su- 
prarenal cortex  varies  directly  with  the  de- 
velopment of  the  cerebral  cortex.  Such  a 
conclusion  is  interesting  in  its  relation  to  one 
theory  of  the  function  of  the  suprarenal  cor- 
tex, namely,  that  its  activity  is  one  of  inhibi- 
tion of  the  adrenal  medulla.  We  shall  see 
that  the  secretion  of  the  medulla  is  of  such 
a  nature  that  it  stimulates  the  sympathetic 
portion  of  the  vegetative  nervous  system, 
that  it  maintains  blood  pressure  and  smooth 
muscle  tone  and  prepares  the  individual  for 
the  necessary  aggressiveness  re(|uired  to  sur- 
vive. But  in  high  development,  this  animal 
aggressiveness  or  combativeness  is  tempered 
not  only  by  judgment  on  the  psychic  level, 
but  also  by  a  certain  inhibition  of  the  vegeta- 
tive activity  occasioned  by  the  adrenal  me- 
dulla. This  inhibitory  limitation  on  the  vege- 
tati\e  le\el  is  assumed  to  be  a])i)lied  by 
the  suprarenal  cortex.  Hence  the  greater  the 
cortex  in  relation  to  the  medulla,  the  higher 
the  organization  in  the  scale  of  life.  The  cor- 
te.x, arising  from  the  same  source  embryo- 
logically  as  the  gonads,  would  .seem  to  pos- 
sess properties  analogous  to  them.  As  a  mat- 
ter of  fact,  curious  changes  in  the  secondary 
se.xual  characteristics  of  the  individual  are 
manifested  in  cortical  suprarenal  disease. 
Thus  in  the  female,  a  disturbed  corte.x  pro- 
duces a  distribution  of  pubic  hair  similar  to 
the  male  distribution,  namely,  with  a  trian- 
gular upper  border,  the  apex  at  the  umbili- 
cus. And  similarly  to  the  testicular  and  ovar- 
ian effect  upon  blood  pressure — namely,  a 
depressive  one — so  also  has  the  secretion  of 
the  cortex  a  depressive  effect  upon  the  me- 
dulla with  a  resultant  fall  in  pressure.  Dis- 
turbances of  the  cortex  of  the  .suprarenals 
also  result  often  in  abnormal  pigment  de- 
posits in  the  skin  and  mucous  surfaces 
throughout  the  body,  although  it  is  a  matter 
of  some  doubt  as  to  whether  the  medulla  is 
not  also  included  in  the  pathological  process. 
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It  has  been  advanced  that  the  depressor  prin- 
ciple in  the  sviprarenal  cortex  is  not  an  actual 
secretion  but  simply  cholin,  which  is  a  con- 
stituent of  other  tissues  in  the  body  likewise, 
notably  tlie  thymus.  Addison's  disease,  which 
at  one  time  was  thought  to  be  due  to  a  supra- 
renal cortex  disturbance,  is  now  generally 
conceded  to  involve  the  medulla  as  well.  In- 
deed, our  knowledge  of  the  suprarenal  cortex 
is  very  fragmentary,  and  its  real  part  in  the 
internal  economy  practically  unknown. 

The  suprarenal  medulla  is  on  the  contrar\-, 
the  best  known  of  the  internal  secretory  or- 
gans, its  product,  adrenalin,  being  the  first 
of  their  active  principles  to  have  been  iso- 
lated. It  is  now  also  produced  synthetically. 

Action  of  Adrexalin. — -Originally,  ad- 
renalin was  supposed  to  be  purely  a  pressor 
principle.  Of  late  years,  due  to  the  researches 
of  Cannon,^  Hoskins,"  Hartman  ^  and  others, 
it  was  found  to  have  many  effects  upon  the 
organism  besides  that  of  raising  blood  pres- 
sure. Indeed,  even  this  latter  property  must 
be  taken  within  limitations,  for  in  small 
doses  given  infrecjuently,  a  lowering  of  the 
blood  pressure  has  been  produced.  Further- 
more, the  change  in  blood  pressure  is  not 
universal  in  all  the  blood  vessels  of  the  bod}-. 
Upon  some  systems  it  is  said  to  have  no 
effect — these  are  the  pulmonary,  the  cerebro- 
spinal and  the  coronary  arteries.  y\gain  the 
effect  is  different,  and  contrary,  in  the  vessels 
of  the  skin  and  of  the  underlying  muscles ; 
contracture  in  one  set  accompanying  relaxa- 
tion in  the  other.  This  difference  in  effect, 
according  to  Hartman,  is  dependent  upon 
difference  in  dosage.  The  action  of  adrenalin 
is  supposed  to  be  exerted  on  the  neuro-mns- 
ctdar  synapse,  and  its  action  may  he  en- 
hanced by  sensitizing  this  synapse  to  ad- 
renalin. Such  is  supposed  to  be  the  effect  of 
thyroid  secretion  and  cocain.  Generally 
speaking,  it  may  be  best  to  regard  the  ad- 
renalin as  a  factor  in  the  maintenance  of 
tone  of  smooth  muscle  fiber — not  nccessariK- 
a  contractile  spastic  activity,  but  a  govern- 
ing, controlling  one,  maintaining  elastic 
undulatory  conditions.  AdrcnaliTi  specifically 
stimulates  the  sympathetic  fibers  and  ganglia 
of  the  vegetative  nervrjits  syslcin  niul  licnrc 


has  a  depressive  effect  upon  the  autonomic 
or  extended  vagus  system.  The  results  of 
this  activity  are  far-reaching.  If  not  bal- 
anced, an  excessive  adrenalin  supply  will 
therefore  produce  the  signs  of  what  lias  been 
termed  sympathicotonia  including: 

1.  Delayed  peristalsis. 

2.  Rapidity  of  pulse. 

3.  Flushing  of  the  skin. 

4.  Lessening  of  the  secretions  generally. 

5.  IMobile  and  frequently  large  pupils. 

6.  Deficienc)-  in  the  gastric  juice  and  in 
its  acidity. 

7.  Fleiglitcned  temperature. 

8.  A  heightened  blood  pressure  and  a  gen- 
eral increase  of  metabolism. 

Such  individuals  are  the  active  dynamic 
kind  with  euphoria,  initiative,  optimism; 
easily  excited  and  choleric.  One  of  the  spe- 
cific activities  of  adrenalin  is  its  effect  upon 
the  niohilisation  of  sugar  from  the  store- 
house, the  liver.  The  researches  of  Cannon,^ 
Langley,"  Dale  "  and  others  are  in  virtual 
agreement  that  stimulation  of  the  splanch- 
nics,  with  normal  adrenal  glands  and  liver, 
])roduces  an  increase  of  sugar  in  the  blood. 
Stimulation  of  the  splanchnics  with  the  ad- 
renals cut  off  from  their  sympathetic  influ- 
ence does  not  produce  this  result.  It  is  this 
added  sugar  content  in  the  blood  which  en- 
ables the  muscles  to  jjerforni  with  greater 
energy  than  before,  and  is  purposeful  in  that 
it  fits  the  individual  for  the  strife  or  flight 
which  his  senses  tell  him  faces  him.  It  is 
through  the  intermediary  between  cerebral 
cortex  and  suprarenal  glands — namely  the 
sympathetic  nervous  system — that  psyche 
and  soma  arc  correlated  in  their  activities 
for  sur\i\al. 

.'\i)i<Ki\Ai,  Insui'I'icikncv. —  hi  an  individ- 
ual insufliciently  e(|iiip|ir(l  willi  an  adrenal 
apjiaratus  or  in  whom  the  relation  with  the 
cerebral  cortex  or  other  correlated  organs  is 
either  interfered  with  or  is  inadequate,  a 
condition  arises  which  makes  such  individual 
unfit  to  cope  with  his  vital  prnblems  to  a  de- 
gree commensurate  with  sncli  disability.  To 
give  concretely  the  sidialion  dcUTniined  by 
this  in.adequacy  is  to  irali/.c  llir  import  of 
tile    |}h\siologirril    acliviu    ol    llic    ;idrenals. 
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There  is  not  a  proper  maintenance  of  tone  of 
smooth  muscle  hher  and  hence  rajjicl  changes 
in  blood  pressure  take  place  with  a  predom- 
inant low  systolic  reading.  Ptoses  of  the  hol- 
low smooth-muscle  viscera,  with  a  lack  of 
internal  pressure,  and  loss  of  rotundity 
develoj). 

Hemorrhoidal  conditions  arise.  Tiiere 
is  a  general  loss  of  capillary  tone,  so  that 
if  the  surface  of  the  skin  be  stroked  by 
the  palmar  surface  of  a  finger  the  slight  re- 
action of  the  vessels  immediately  concerned 
serves  to  distinguish  the  line  thus  made  from 
the  general  surface  of  the  skin  and  it  appears 
white — the  so-called  Sergcnt  line.  An  injec- 
tion of  adrenalin  just  after  this  stroking  will 
make  the  line  disappear,  as  will  a  prior  injec- 
tion prevent  its  occurrence.  This  white  line 
is  most  difficult  to  obtain  in  the  upper  region 
of  the  chest  immediately  in  the  neighborhood 
of  the  thyroid  gland,  Init  when  it  does  occur 
there,  it  is  c[uite  pathognomonic  of  an  inade- 
quate adrenal  system,  or  one  that  has  been 
exhausted.  Such  exhaustion  may  be  produced 
through  overactivity  beyond  the  safe  limits 
of  the  particular  individual,  through  lack  of 
food,  exposure  to  cold,  an  overl)alance  of  the 
adrenals  by  thymus  or  thyroid  or  perhaps 
gonadal  activity,  and  through  disease  speci- 
fically acting  upon  the  adrenals — such  as 
scarlet  fever,  influenza  and  a  host  of  other 
infections.  It  may  lie  produced  by  adminis- 
tering too  great  or  too  long-continued  thy- 
roid medication.  Such  thyroid  medication 
calls  forth  the  adrenalin  through  sensitiza- 
tion and  the  appearance  of  the  white  line  on 
the  thorax,  or  a  faint  pink  line  surrounded 
by  a  border  of  white  is  a  sign  for  the  discon- 
tinuance of  such  medication.  The  white  line 
is  not  necessarily  accompanied  by  low  blood 
pressure — but  it  always  indicates  an  adrenal 
inadequacy  and  the  subject  is  always  prone 
to  ra])id  fatigability  and  exhaustion.  The 
blood  sugar  content  is  diminished  and  such 
low  readings  as  60  milligrams  per  100  c.c. 
of  Ijlood  are  frequently  oI)tained.  Many  of 
the  myaesthenic  conditions  show  this  charac- 
teristic, and  many  of  them  are  produced  by 
the  influence  of  some  toxin  acting  upon  the 
adrenals.  The  hypoadrcnalism  may  also  lie  a 


congenital  or  hereditary  state.  Status  thy- 
mico-Iymphaticus  is  usually  accompanied  by 
inadequate  adrenals.  And  the  external  char- 
acteristics of  the  one  are  similar  to  those  of 
the  other  state.  The  hypoadrenal  individual 
cannot  undertake  work  that  requires  much 
energj'  or  requires  a  sudden  demand  for 
exertion  or  shock.  He  succumbs  to  anesthe- 
sia, to  sudden  speeding,  to  stair-climbing;  he 
is  prone  to  suffer  from  the  various  disturb- 
ances of  a  dystonic  vascular  or  smooth 
muscle  system  such  as  spasmodic  asthma, 
urticaria,  angioneurotic  edema;  to  vagotonic 
disturbances  such  as  hyperacidity,  gastro- 
intestinal hypermotility,  low  carbon  dioxide 
tension  of  the  blood,  eosinophilia,  intense 
perspiration,  slow  pulse,  positive  oculo- 
cardiac reflex  and  the  many  other  symptoms 
and  signs  of  this  syndrome.  Many  of  the  so- 
called  "neuro-circulatory  asthenia"  cases  of 
war-time  were  of  this  type.  With  the  lack  of 
the  wherewithal  to  defend  or  attack,  such  or- 
ganisms are  the  prey  of  constant  fears.  Their 
already  deficient  adrenals  are  made  still  more 
so  by  the  drain  on  them  produced  by  their 
psychoneurotic  states  of  fear.  The  situation 
is  one  of  unstable  equilibrium  and  a  vicious 
circle  readily  establishes  itself.  Beyond  en- 
deavoring to  assist  the  deficient  adrenals  in 
emergencies,  little  can  be  done  for  these 
cases  until,  through  rest  and  overfeeding, 
some  slight  re.serve  is  produced.  Then 
through  carefully  adjusting  exertion  to  ca- 
pacity, a  slow  increase  of  the  limits  of  mus- 
cular activity  can  be  attained,  and  adjuvants 
in  the  nature  of  pituitary  extract  can  be  used 
as  substitutes  for  the  inadequate  adrenals. 
It  is  inadvisable  to  feed  these  patients  with 
adrenal  extracts  for  any  great  length  of  time 
for  it  seems  that  such  administration  retards 
the  activity  of  their  own  adrenals.  The  main 
dependance  is  upon  alcohol,  for  this  perhaps 
furnishes  a  readily  oxidizable  form  of  carbo- 
hydrate substitute  widiout  drawing  upon 
adrenalin,  especially  if  given  in  small  diluted, 
freqtient  doses.  CofTee,  strychnin  and  other 
simple  stimulants  only  serve  to  produce  more 
rapid  splanchnic  effects  upon  the  already 
weakened  glands  and  hence  can  be  relied 
upon  only  to  tide  over  emergencies.   Even 
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here  they  may  be  dangerous,  if  the  adrenal 
exhaustion  is  complete. 

The  Hyper.\drexal  Make-up. — In  the 
hyperactive  adrenal  individuals  we  see,  as 
before  indicated,  all  the  effects  of  sympa- 
thetic overstimulation.  This  hyperactivity, 
producing  increase  in  pulse  rate,  heightened 
temperature,  increase  of  blood  sugar,  intense 
psychomotor  activity  and  a  supremely  in- 
tense individual,  is  sometimes  with  extreme 
difficulty  only,  differentiated  from  a  hyper- 
thvroid  state.  In  both  ciulitiuns  do  we  ha\e 
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Goiter  was  eveu  Piiese.nt.  Blood  pressure  i8o  lo 
150  systolic;  pulse  120;  marked  exophthalmos;  de- 
ficient hair  on  body;  outer  eyebrow- lacking ;  psori- 
asis; cessation  of  menses  for  one  year;  no  loss  of 
weight;  all  symptomatic  of  deficient  thyroid  activ- 
ity. When  fed  on  thyroid  K'and,  great  rise  of  blood 
pressure  with  rapid  exhaustion  foUowinR.  This  is 
a  case  explained  in  the  text  as  being  due  lo  hypcr- 
adrcnia  and  not  hyperthyroidism. 

an  increase  in  basal  metabolism,  and  in  Ixiili 
also  fref|uently  a  tendency  to  e.\(j]jhtli.ilnii)s. 
However,  the  hyjjeradrenal  state  is  usually 
accompanied  by  heightened  blood  pressure, 
whereas  the  overactive  thyreoid  .state  is  the 
antithesis  in  this  regard  except  when  accom- 
panied by  hyperadrenal  conditions.  The  hy- 
pcradrenal  condition  also  [iroduces  no  such 
hyperhidrr^sis  as  does  the  hyperthyroid.  The 
red  cell  count  in  hyperadrenal  states  is  also 


usually  very  high,  six  or  seven  million  red 
cells  being  common.  The  tlieory  of  this  poly- 
cythemia is  that  there  is  greater  viscidity  of 
the  blood  plasma,  much  of  the  water  being 
abstracted,  and  causing  thereby  a  greater 
concentration  of  the  red  cells.  The  increase 
is  therefore  but  apparent.  It  is  important  to 
realize  the  difference  in  these  two  conditions, 
for  therapy  depends  upon  such  distinction. 
Other  points  in  the  differential  bearings  are 
that  in  the  thyroid  state,  hyperacidity  of  the 
gastric  juice  is  present,  and  there  is  increased 
mobility  of  the  intestines  with  several  bowel 
movements  daily.  In  the  adrenal  state  the 
opposites  are  true. 

the  pituitary  gland 

Experimental  and  Anatomical  Evi- 
dence.— The  pituitary  gland  has  three  dis- 
tinct parts:  (i)  The  anterior  lobe  known  as 
the  pars  anterior  or  pituitary  gland  proper, 
formed  by  epithelial  cells  arising  originally 
from  the  buccal  cavity;  (2)  a  posterior  lobe, 
pars  nervosa,  or  the  infundibulum,  a  true 
glandular  formation  whose  lumen  connects 
with  the  third  ventricle  of  the  brain,  and  (3) 
.1  pars  intermedia  consisting  of  an  investing 
epithelium  for  the  infundibulum  and  divided 
into  two  distinct  parts — pars  tuberalis  and 
pars  infundibularis  and  uniting  anteriorly 
with  the  pars  anterior.  The  importance  of 
these  distinctions  is  obvious  when  we  know 
that  their  functions  are  different,  although 
as  yet  only  approximately  understood,  and 
that  the  clinical  manifestations  of  their  dis- 
ease are  (|uite  different  and  their  therapy 
correspondingly  altered.  The  anterior  lobe 
in  general  is  believed  to  control  connective 
tissue  growth  in  the  body,  especially  the 
skeletal,  and  to  control  the  activity  of  the 
g(jnads.  The  posterior  is  credited  with  prop- 
erties stimulating  metaboli.sm ;  maintaining 
blood  pressure  not  only  through  the  agency 
of  a  pressor  principle,  but  also  of  a  depressor 
one,  which  has  been  extracted  from  the 
gland  with  alcohol.  It  is  also  said  to  increase 
])eristalsis  and  stinnilation  of  the  sympathetic 
system  generally,  thereby  improving  mitri- 
tion:  it  increases  tlic  production  and  flow  of 
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the  mammary  glands.  It  stimulates  uterine 
contractions,  increases  the  urinary  excre- 
tions, and  has  lately  been  credited  with  in- 
creasing the  absorption  of  cerebrospinal 
fluid.  On  account  of  its  great  sympathetic 
stimulating  properties,  it  has  become  the 
remedy  par  excellence  in  surgical  shock,  be- 
ing far  more  efficacious  in  this  regard  than 
adrenalin.  The  pars  intermedia  is  said  to 
produce  a  diuretic  hormone  which  is  the 
basis  of  a  diabetes  insipidus.  The  gland  as  a 
whole  has  a  direct  influence  also  in  genital 
development,  and  an  inhibitory  action  upon 
the  activity  of  the  pancreatic  juice.  The  nu- 
merous physiological  properties  of  the  pos- 
terior lobe  may  be  perhaps  explained  by  the 
result  of  the  investigations  of  I'iihner,''  who 
isolated  eight  different  active  substances 
from  the  posterior  lobe.  From  this  short 
synopsis  of  the  characteristic  activities  of  the 
hypophysis,  in  which  most  observers  are 
agreed,  we  can  readily  see  to  how  intense  a 
general  disturbance  of  the  bodily  functions 
a  disturbed  pituitary  gland  may  lead.  How- 
ever, there  must  be  taken  into  account  the 
fact  that  the  other  endocrine  glands  can  \r.iv- 
tially  compensate  for  deficienc}'  and  sm-jjlus 
in  pituitary  secretion.  Thus  the  thyroid  par- 
tially compensates  for  the  control  and  met- 
abolism in  connective  tissue  such  as  the  skin, 
hair,  joints,  and  so  on ;  while  the  adrenals 
partially  control  through  their  chromaffin 
content,  the  maintenance  of  blood  pressure 
and  tone  of  smooth  muscle  fiber;  the  gonads 
largely  are  likewise  linked  to  the  pituitary, 
for  they  increase  and  decrease  in  their  ac- 
tivity synchronously  with  that  gland.  The 
pancreas  opposes  the  pituitary,  as  may  be 
seen  by  their  contrary  effect  in  sugar 
tolerance. 

L\TERUEI..\TI()X  OF  PlTUllARV  .\XU  OTilKK 

Gl.\nds  of  Internal  Secretion. — From 
these  considerations,  it  follows  that  the  cases 
we  see  and  recognize  as  pituitary  in  origin 
are  those  in  which  this  compensation  bv 
other  glands  is  not  entirely  sufficient  to  over- 
come the  original  disturbance  in  the  hvpo- 
physis — a  corollary  to  which  statement  is  the 
fact,  that,  as  manv,  or  indeed,  all  the  endo- 


crine glands  take  part  in  these  various  com- 
pensatory adjustments,  it  is  extremely  dif- 
ficult and  often  impossible  to  determine  the 
original  gland  at  fault;  for  each  gland  not 
only  performs  the  complementary  task  as- 
signed to  it,  but  produces  effects  in  other  di- 
rections than  just  the  one  that  is  desired, 
owing  to  its  changed  activity  as  a  whole.  The 
result  is  then  seen  in  the  symptoms  produced 
by  this  uncompensated  excess  of  the  second- 
aril)-  aft'ected  glands  which  may  entirely 
overshadow  the  symptoms  produced  by  the 
originally  disturbed  gland,  and  thus  lead  to 
a  faulty  diagnosis.  So  that,  for  example,  if 
the  adrenals  are  drawn  into  compensatory 
hypoactivity  to  lessen  a  blood  pressure 
caused  by  hyperpituitarism  originally,  then 
they  will  by  virtue  of  this  diminished  activ- 
ity also  produce  pigmentation  of  the  skin. 
If  these  two  were  the  only  glands  disturbed, 
we  should  then  have  a  normal  I)lood  pres- 
sure; but  there  would  be  pigmentation  as  the 
external  evidence  of  the  uncompensated  ad- 
renals, and  from  this  pigmentation  it  would 
be  difficult  to  diagnose  the  true  condition  of 
a  diseased  pituitary.  Heretofore  the  cause  of 
such  a  pigmentation  had  been  assigned  solely 
to  adrenal  disease,  Iiut  we  can  now  readily 
understand  how  it  might  be  the  sole  evi- 
dence of  a  pluri-glandular  disease  origin- 
ating in  the  hypophysis.  This  simple  instance 
will  suffice  to  show  what  com])lexitv  the  in- 
tegration of  the  clinical  manifestations  of 
internal  glandular  disturbance  mav  assume. 
Bearing  these  considerations  and  strictures 
in  mind,  I  wish  to  sketch  as  succinctly  as 
possible  the  clinical  manifestations  evinced 
in  patients  with  disturbances  of  the  pituitary 
as  tlie  probable  prime  factor  in  the  pluri- 
glandular syndromes. 

Role  of  the  Pituitary  Gland  in  Cer- 
tain Pluriglandular  Syndromes. — Let 
us  take  the  extreme  cases  of  disease  first  as 
being  most  easily  understood.  Here  we  have, 
first,  the  enlargemnt  of  the  entire  mass  in 
the  sella  turcica,  due  either  to  tumor  or  cyst 
formation  with  decrease  of  the  pituitary  se- 
cretions secondary  to  the  pressure  exerted 
upon  the  hypophysis;  and,  secondly,  a  true 
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hyperplasia  of  tlie  glandular  elements  with 
increase  of  the  secretor\-  activit}-.  In  either 
case  tliere  appear  similar  symptoms  of  direct 
neighborhood  involvement,  but  with  differ- 
ent secondan,-  systemic  symptoms,  due  in  the 
former  class  of  cases  to  hypopituitary  and  in 
the  latter  to  hyperpituitar\'  activity.  The  di- 
rect pressure  symptoms  give  us  effects  upon 
tile  optic  chiasm  producing  bitemporal  hemi- 
anopsia, (providing  tliat  this  pressure  is  ex- 
erted anteriorly),  that  is,  blindness  upon  the 
temporal  side  of  each  visual  field,  or  a  pri- 
mary optic  atrophy.  The  hemianopsia  is  seen 
in  the  early  stages  for  color  only  and  later 
on  for  form.  If  the  tumor  extends  over  the 
edges  of  the  sella,  then  \ye  get  direct  pressure 
symptoms  on  the  sixth  cranial  nerves,  pro- 
ducing paralysis  of  the  external  rectus  mus- 
cles of  both  eyes,  causing  internal  strabis- 
mus; or  on  the  third  nerve,  causing  external 
strabismus ;  and  still  later  by  backward  pres- 
sure on  the  neighboring  crura  cerebri,  the 
pyramidal  tracts  are  involved,  with  the  re- 
sulting disturbances  of  gait,  ankle  clonus, 
and  a  positive  Babinski  phenomenon.  Of 
cour.se,  such  extreme  size  of  the  tumor  will 
give  intense  intracranial  pressure  with  chok- 
ing of  the  optic  disc,  distention  of  the  ven- 
tricles, with  severe  headache  accompanied  by 
nausea  and  vomiting,  and,  unless  relieved  by 
decompressive  operations,  will  result  in  pro- 
gressive blindness. 

HVPOPITUIT.XRISM. — The  systemic  symp- 
toms due  to  the  deficient  secretion  of  the 
hypophysis  under  such  pressure  conditions — 
that  is,  those  due  to  hypopituitarism,  are; 

1.  Increase  of  body  weight. 

2.  Increased  tolerance  ior  sugar. 

3.  A  lowered  body  temperature. 

4.  A  sluggish  mentality  with  slowness  of 
movement,  and  with  diminution  of  sexual 
activity. 

If  the  condition  is  present  in  adolescence, 
and  the  growth  of  the  tumor  ra|)i(i,  we  get 
infantilism  including: 

1.  An  undeveloped  sexual  growth. 

2.  L;ick  of  hair,  or  a  tendency  towaid  tlu' 
other  sex  in  its  distribution,  and  adijjosis. 

3.  In  boys,  develojjed  mammary  glands 
with  general   I'cniiiiinc  rontour. 


Hyperpituitarism. — Should  the  patient 
be  seen  in  the  very  early  stages  of  the  new 
growth  when  the  tumor  is  slow  growing,  at 
a  time  when  as  yet  only  its  irritative  effects 
upon  the  pituitary  gland  are  exerted,  and 
no  actual  destruction  of  the  gland  has  taken 
place,  tlie  syndrome  is  one  of  hyperpituitar- 
ism; and  is  in  this  early  stage  therefore 
practically  the  ecpiivalent  of  a  hyperplasia  of 
the  gland.  Should  this  hyperplasia  arise  in 
early  life,  before  the  epiphyses  have  become 
ossified  and  united,  then  its  effect  is  seen : 

1.  In  the  rapid  growth  of'  the  long  skele- 
tal bones,  leading  to  giantism. 

2.  In  increased  sexual  tendencies  and  de- 
velopment, and  precocious  puberty  with  an 
increased  growth  of  hair. 

3.  In  low  sugar  tolerance  \vith  increased 
urinary  output. 

Should  the  irritating  medium  arise  later 
in  life  after  the  ossification  of  the  epiphyses, 
then  the  gigantism  does  not  appear,  but  we 
have  an  abnormal  growth  effect  produced 
upon  the  bones  of  hands  and  feet  instead 
with  resulting  acromegaly.  With  the  acro- 
megaly is  seen  the  typical  skull — a  protrud- 
ing forehead,  prognathous  lower  jaws,  wide 
molars,  kyphotic  spine;  in  short,  the  picture 
of  the  deformed  court  jester — the  skull  en 
polichinellc.  Such  people  frequently  have  a 
highly  developed  and  susceptible  autonomic 
system  and  are  witty  and  keen.  Short  of 
these  extremes,  we  have  an  infinite  number 
of  grades  of  disturbed  pituitary  gland  with 
endless  combinations  and  alternations  of  hy- 
pofunction  and  hypcrfunction.  These  lower 
grades,  as  was  suggested  earlier  in  lliis 
paper,  are  the  important  ones  to  recognize, 
for  only  in  the  prestructural  change  condi- 
tions can  we  hope  to  accomplish  results  witli 
means  short  of  surgical  interference. 

TiiK  Pre-auolescknt  Period. — Let  us 
take  up  the  pre-adolescent  period  of  life.  We 
see  a  child  that  presents  one  or  more  of  the 
following  characteristics;  small  .stature,  adi- 
posities, niniiiited  ejjiphyses,  with  small  sex- 
ual mgaiis,  jierhaps  reversive  in  type,  or  with 
cryptorchidism.  The  skeletal  muscles  are 
weak,  the  teeth  malformed,  crowded,  and 
irrcgularlv    placed,    llicrc    is   a   ])nignatlious 
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upper  ina.\illar\  with  a  i^encralK  ik-liiiciil 
bony  structure,  perii;ips  even  to  tiic  extent 
of  acromikria.  'J'here  may  be  a  weakness  of 
the  bladder  walls  leading  to  enuresis,  with  a 
high  sugar  tolerance  and  an  abnormal  desire 
for  sweets.  The  hoy's  tcmperatment  is  so 
different  from  his  fellows'  that  he  can  with 
difficulty  get  along  with  them  in  play ;  he 
cries  easily  and  is  apt  to  be  cowardly.  There 
may  be  added  a  dryness  of  the  skin,  subnor- 
mal temperature,  slow  pulse,  and  low  blood 
pressure.  Occasionally  there  are  epileptoid  at- 
tacks. In  girls  after  puberty,  there  is  apt  to 
be  amenorrhea.  .Any  of  these  symptoms  may 
point  to  pituitary  deficiency,  but  if  several 
are  found  combined. in  one  individual,  then 
the  presumption  is  strong  that  such  a  defi- 
ciency exists.  In  the  other  type  of  case,  hy- 
perpituitary  in  character,  the  child  is  a  large, 
spare,  and  bony  framed  individual,  eyes  wide 
apart,  broad  face  and  large  feet  and  hands,  a 
s((uare  protruding  chin,  with  early  profuse 
grcjwth  of  axillary  and  pubic  hair  and  per- 
haps even  a  general  hypertrichosis,  with  ra- 
ther thick  skin  and  large  sexual  organs. 
There  is  precocious  puberty.  The  teeth  are 
broad,  large  and  unsjjaced,  or  normal  in  size, 
though  spaced,  and  there  may  be  polyuria 
with  occasional  traces  of  sugar  in  the  urine. 
The  temperament  of  such  a  child,  unless  the 
process  has  gone  too  far,  is  one  of  aggres- 
siveness, of  pugnacious  tendency.  Later. 
should  the  hyperfunction  continue,  his  mind 
becomes  sluggish,  he  suffers  with  headaches, 
and  the  more  marked  structural  changes 
take  place. 

Dysi'ITUITARISM. —  It  might  be  well  tn  ;i(l(l 
here  that  the  more  advanced  symptoms  are 
possibly  due  to  the  change  from  early  hyper- 
function to  the  later  succeeding  hypo  func- 
tion— a  frequent  setpience.  One  must  always 
remember  that  both  processes  may  at  dif- 
ferent times  affect  the  same  individual. 
W'hethcr  intercurrent  di.sease  fans  the  flame 
which  was  dying  out.  or  blows  and  falls 
cause  an  irritation  nf  the  gl.and  which  h.ad 
become  dormant,  or  yet  that  the  dther  endd- 
crine  glands  influence  the  pituitary,  suffice  it 
to  say  that  there  are  individuals  in  whom  we 
see  mixtures  of  these  clinical  manifestations 


pointing  to  alternating  hvperpituitary  and 
hypopituitar\-  disturbances  called  ilyspitiiit- 
(irisiii. 

In  this  connection  we  may  mention  the  sc- 
ries of  cases  with  epileptic  episodes.  It  has 
been  stated  by  Horsley  '  that  undue  excit- 
abilit}'  of  the  cerebral  cortex  supervenes  af- 
ter posterior  lobe  excision  or  in  posterior 
lobe  deficiency,  which  might  account  for  the 
seizures.  My  experience  has  been  that  these 
cases  are  usually  dyspituitary  in  nature,  i.e., 
they  give  many  evidences  of  a  hyposecrction 
of  the  gland — dry  skin,  amenorrhoea,  adi- 
posity, malformed  teedi,  narrowed  eye  dis- 
tances— high  sugar  tolerance,  low  tempera- 
ture and  pulse  rate,  combined  with  the 
h\persecretory  condition.s — much  hair,  high 
blood  pressure,  excitability  and  with  exces- 
sive sexual  irritability.  In  these  epileptic 
attacks  the  patients  frequently  have  so-called 
uncinate  fits,  due  probably  to  the  neighbor- 
hood symptoms  of  an  enlarged  pituitary  in- 
fluencing the  uncinate  gyrus  of  the  temporo- 
sphenoidal  lobe.  These  patients  frequently 
have  dreamy  states  associated  with  gustatory 
and  olfactory  impressions  withotit  true  con- 
vulsions; and  their  epileptic  aura  is  usuallv 
one  of  taste  or  smell  disturbance.  In  dvspit- 
uitarism  also,  we  may  find  a  generalized 
status  thymico-lymphaticus  with  excessive 
adenoid  formation,  frequent  nose  bleeds  and 
intermittent  mucous  discharges  into  the 
])harynx.  Xow,  clinically,  we  find  all  condi- 
tions and  combinations  of  the  foregoing 
signs  and  symptoms,  and  added  to  them.  I 
have  also  fre(|uently  noticed  the  abnormal 
adaptation  of  the  patient  to  his  condition  and 
environment,  and  in  his  emotional  bearing 
and  control.  Usually  patients  with  the  clearly 
defined  hyperactive  pituitaries  show  in  their 
early  and  transitional  stages,  precocious 
psychic  development.  They  are  self-con- 
tained and  calculating,  exhibiting  self 
restraint  in  an  unusual  degree ;  usuallv,  bv 
(piiet  poise  indicating  great  latent  power, 
they  control  die  situation  in  which  the\-  find 
themselves  with  playmates  older  than  them- 
selves. The  hypopituitaric,  on  the  other  hand, 
is  mentally  and  bodily  sluggish,  dull  and 
apathetic,  and  backward  at  school ;  and  he 
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loses  control  at  the  slightest  difficulty,  and  is 
dismayed  at  the  problems  he  faces.  At  times 
he  is  the  victim  of  compulsion  neuroses — 
pathological  liar ;  kleptomaniac ;  unmoral. 

The  importance  is  in  the  early  recognition 
of  pituitary  disturbance.  Does  the  patient 
that  you  believe  simply  to  be  under  par  or 
overstrung,  complain  of  headaches,  does  he 
readily  get  drowsy,  has  he  subnormal  tem- 
perature, does  his  nose  bleed  readily,  has  he 
deficient  perspiration  even  on  the  hottest 
day,  are  his  eyes  too  close  or  too  far  apart 
to  be  normal,  is  his  hairy  growth  peculiar  in 
any   particular,   are  his   teeth   abnormal   in 


R.vDioGRAniic  Types  of  Sella  Turcica. 
— A  few  words  regarding  the  radiographs  of 
die  skull  and  the  conclusions  that  may  be 
drawn  from  the  sella  turcica  outlines.  So 
much  has  been  uttered  as  to  the  interpreta- 
tions that  may  be  made  of  various  so-called 
deformed  sellae  turcicae  that  a  few  photo- 
graphs of  extreme  abnormality  are  included 
in  this  paper.  As  a  general  rule,  these  sella 
pictures  fall  into  live  groups: 

1.  Generally  contracted,  with  clinoid  jiro- 
cesses  that  close  in  the  caxity  to  some  degree, 
but  with  no  erosions, 

2.  The  same  type  as  i,  but  with  evidences 


Fk;.  9.  .Showi.vc  Sku  a  1  ri<rii  a  with  Makkich  J'os- 
TEKIOR  Erosio.v,  caiisiiiK  tree  comniunicalion  lie- 
tween  the  sphenoid  sinus  and  the  pituitary  fossa; 
the  clinoids  largely  closed  in  by  the  superior  por- 
tion of  the  cavity.  The  patient  had  intense  head- 
aches for  ten  years ;  intratemporal  in  character ; 
improvinK  automatically  as  erosion  proceeds  liul 
more  rapidly  on  pituitary  fecdiuK. 

character  or  spacing?  These,  and  similar 
queries  indicated  herein,  that  heretofore  re- 
ceived but  scant  attention  from  us  on  account 
of  their  seeming  irrelevance  to  the  condition 
coinpiained  of,  are  the  vanes  pointing  in  the 
direction  whence  comes  the  storm.  If  you 
wait  until  his  visual  fields  are  destroyed,  or 
his  choked  discs  cry  for  relief,  or  his  .'icrome- 
galy  has  become  a  real  deformity;  then  you 
have  lost  va!ual)le  time  in  his  treatment; 
your  jjatient  is  beyond  help.  The  early  rec- 
ognition of  jiituitary  disturbances  is  cquiva- 
dent  to  a  rerlassificatifin  of  many  disease  en- 
tities heretofore  described  as  functional. 


Fig.  10.  Skuu.  SHowiNr,  Complete  Enclosure  of 
Sella  uy  Clinoids;  epilepsy  with  periodic  head- 
aches. 


of  erosions  in  the  clinoids  or  the  dorsum  or 
the  floor  of  the  cavity. 

3.  Normal  size  of  sella  without  erosion. 

4.  Noriual  size  of  sella  with  evidence  of 
marked  erosion. 

5.  Abnormally  large  sella  with  or  without 
erosions. 

Types  1  and  1  are  palhologiral  ;uul  almost 
invariably  produce  clinical  symptoms — type 
I,  of  simple  hypopituitarism  in  one  of  its 
several  forms;  type  2,  of  hypopituitarism 
with  i)ressure  symptoms  involving  the 
chiasm,  or  Ihe  oculomotor  nerves  or  the 
tracts  in  the-  crura  cerebri,  with  headaches 
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and  perhaijs  cijilcptiforni  seizures.  Type  3 
admits  of  no  conclusion  regarding  pituitary 
disease  although  pituitary  disease  cannot  be 
excluded.  This  type  includes  by  far  the  larg- 
est number  of  cases.  Types  4  and  5  are  both 
pathological  and  include  cases  of  hyper- 
plasia and  tumor  (jr  cy.st  with  all  the  attend- 
ant symptoms  of  general  intracranial  pres- 
sure together  with  neighborhood  pressure 
symptoms  and  metabolic  disturbances. 


Fig.  II.  rni'iTAKV  Oiiksitv,  Girl  of  niiicUcn ;  \tr\ 
small  haiuls,  small  moiilh;  adiposity  confined  10 
lower  scumi'tUs  largely;  fed  on  thyroid  injudi- 
cionsly  and  collapse  ensued.  Improved  \ery  much 
on  pituitary  feedini;.  Has  small  enclosed  sella 
turcica. 


In  the  first  ])lace,  unless  the  tumor  mass 
presses  directly  forwards,  no  lioiiiaiiopsia 
7\.'ill  occur.  Hence  the  possibility  of  an  hypo- 
physeal tumor  without  hemianopsia. 

If  the  mass  presses  posteriorly,  then  it  is 
possible  to  have  a  symptomatology  depend- 
ent upon  the  amount  of  pressure  or  irritation 


I-'ii;.  12.  .-\kromikri.\  ;  Chubby,  child-like  hands  in 
adult  woman  weighing  200  pounds,  due  10  hyiwpitu- 
itarism;  w'ith  very  small  enclosed  sella. 


Fi(.  1,5.  AcHOMEGALic  Hands  ;  in  adult  woman,  age 
fifty-three  years,  whose  acromegaly  terminated  at 
thirty-fifth  year  spontaneously;  sella  very  large 
and  eroded. 


Direct  Pkessurk  Effects  of  Sell.\k  exerted  upcm  either  or  Imth  crura  cereliri ; 
M.\ss. — A  few  words  of  warning  also  re-  that  is  to  say.  either  or  both  pvramidal  tracts 
garding  the  regularit\-  of  certain  symptoms  may  be  affected,  as  well  as  either  or  both  sen- 
referable  to  direct  pressure  of  a  sellar  mass  sory  tracts  and  the  consetpient  seiiuclae  i)ro- 
upon  surrounding  structures,  may  not  be  duced — positive  Rabinski,  e.xaggerated  re- 
amiss,  flexes  with  cloiuis  and  sensorv  changes — all 
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these  without  either  hemianopsia  or  oculo- 
motor palsies. 

With  a  lateral  enlargement  of  the  mass, 
oculo-motor  palsies  and  disturbances  of  cir- 
culation in  the  eyeball  due  to  pressure  upon 
the  cavernous  sinus  may  occur.  All  of  these 
encroachments  of  the  selTar  mass  produce 
headache  of  the  intratemporal  type — now 
known  as  pituiiary  headache. 

AcTiox  OF  PiTUiTRix. — The  active  prin- 


siniilarl}'  increased,  so  that  in  cases  of  hem- 
orrhage through  laxity  of  its  walls,  in  the 
third  stage  of  labor,  in  monorrhagia  and 
metrorrhagia,  its  use  is  followed  by  prompt 
cessation  of  the  flow.  I  have  even  seen  its 
■careful  use  in  atonic  uteri  that  halntually 
abort,  followed  by  a  cessation  of  this  habit. 
The  atonic  bladder  wall  occasioning  noctur- 
nal enuresis,  is  often  much  benefited  and  the 
annoxing   sxniptoni   allexiatetl   or   cured   1i\' 


14.    I'M'     \!''.  \\i  111   .\<  HiiMI.'. Al.h    ,    ).!■: p.Lh 

on  shoulder',  and  arms  anlcdatiil  llu-  .icrnnnK 
They  followL-d  upon  an  oliscure  abdominal  affec- 
tion, prolialily  tulicrculous ;  and  arc  an  expression 
of  suprarenal  insufficiency.  The  attempt  by  the  pitu- 
itary K'^nd  to  compensate  for  the  deficient  supra- 
renals  possibly  accounted  for  the  acromcKahc 
symptoms.  Sella  was  markedly  enlarged. 


cijilcs  of  both  anterior  and  posterior  loljes  of 
the  pituitary  arc  now  said  to  have  been  iso- 
lated and  at  least  one  of  them,  that  derived 
f  rf^m  the  jjosterior  lr>be,  known  commercially 
as  i>ituitrin,  is  oi  great  jjotcncy.  Its  use,  es- 
pecially hypodermatically,  has  a  specifuily 
of  action  upon  the  contractile  power  of 
smooth  muscle  fiber  so  that  a  lieiglitened 
blood  vessel  tone  is  produced,  and  thereby 
an  increased  blood  pressure ;  uterine  tone  is 


I'll.,  13.  I'a(.i.]'.s  l;ihi.. 
bones.  I'alient  shows  many 
almost  no  eyebrows,  and  no  li;in  on  body.  Teclli 
spaced  and  stratified;  left  clavicle  shows  bony  ac- 
cretions; sktill  shows  very  small  and  eiu-l()se<l 
pituitary  fossa  and  practically  110  frontal  sinus;, 
condilion  iniirli  rclicM'd  by  fccdiii).'.  |iiliiil:ir\  iind 
ibyroid. 

its  use.  In  slmck  nf  ;i!l  kinds,  surgical,  ana- 
pliylactic  and  eiiioliimal,  i)itiiilrin  is  a  valu- 
;ibU-  measure.  In  lale  ye;irs,  tile  annoying 
lj(jlyuiMa  of  diabetes  insijjidus  lias  I)een  con- 
trolled by  hypodermatic  injections  of  ])ituit- 
rin.  Tn  severe  cases,  pituitrin  may  be  given. 
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diluted  with  normal  saline  solution,  intraven- 
ously. The  severe  iieadaches  of  acromegalics 
and  the  bitemporal  hemianopsia  of  pituitary 
hyperplasia  occasionally  succumb  to  its  use. 
It  is,  however,  to  be  strictly  observed,  that 
long  continued  use  of  this  remedy  produces 
intense  asthenia  and  also  that  on  account  of 
its  effect  in  increasinj^  peripheral  resistance, 
it  should  not  be  used  in  cardiac  disturbances 
with    luiccrtain    compensation.    The    active 


Fii..  iC).  .Skim.  .Siiii\vi.\(i  Kxtkk.mki.y  L.vuc.e  Ski.i.a  jn 
-AN  Acromegalic,  with  Thinning  of  the  \\  au.s 
Axn  Ekosion  of  the  Q.inoids.  Bitemporal  he- 
mianopsia picSLiU.  Intense  headaches  intratemporal 
in  situation.  I'artially  reliexed  by  intravenous  in- 
jections of  piliiilrin. 

principle  of  the  anterior  loljc  is  said  to  have 
been  isolated  1)\'  lirailsford  Robertson  '"  and 
named  by  him.  tctlicliii.  He  states  that  it 
produces  all  the  effects — especially  of 
growth — inherent  in  the  anterior  lobe  of  the 
pituitary.  Sufficient  data  have  as  yet  hardly 
accumulated  to  substantiate  this  claim. 

TITK  C.OX.VDS 

E.\i'i-:iu.MK.\  T.\i.  J'lviDE.NCic. — It  remains 
for  us  to  outline  some  of  the  salient  features 
of  the  Gonads  and  their  relation  to  others  of 
the  internal  glands.  Experiments  carried  out 
in  this  field  have  been  numerous  and  the  re- 
sults intensely  interesting.  .\s  outlined  earlier 
in  this  paper,  disturbances  and  operative  ex- 


perimentation on  the  thymus  and  pineal 
glands  have  had  effects  upon  gijnadal  devel- 
opment. Overactive  and  subinvoluted  thvmic 
glands  produce  in  the  gonads  lack  of  dift'er- 
entiation  so  that  the  male  organs  approxi- 
mate the  female  in  that  the  penis  emerges 
from  beneath  a  scrotal  fold  which  in  a  meas- 
ure represents  the  labia  maj(jra.  In  the  fe- 
male, the  clitoris  is  large  and  protrudes  from 
the  angle  of  the  labia.  I'ineal  earl\-  involution 


I'li;.  17  \i'ir''>is  Diii.dKds.v  (Derci'm's  IMskasi:!. 
Showiiii^  nunhilaled  character  of  adiposities,  many 
of  which  were  extremely  painful;  lar.trely  confined 
to  the  lower  se.5ments.  Followed  upon  liirth  of  child 
weighing  almost  20  pounds  (sic).  The  sella  turcica 
was  small  and  enclosed  and  pituitary  feeding  ame- 
liorated the  condition. 

brings  in  its  wake  early  gonadal  development 
with  secondary  sex  characteristics,  while  de- 
layed involution  produces  a  lack  of  sex  gland 
development,  although  providing  the  thvnius 
is  normal,  this  lack  of  development  is  simply 
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in  size  and  not  in  character  as  is  the  case 
with  a  thymic  subinvokition.  In  adolescent 
and  adult  human  beings  with  normal  gonads, 
disease  of  these  organs  or  accidents  and  in- 
juries often  produce  a  change  in  the  second- 
ar\-  sex  characteristics  as  well,  so  that  we 
find  a  change  in  tlie  voice,  disturbances  in 
secondarA"  hairy  growth,  a  change  in  the  con- 
tour of  the  body  and  f  recjuently  also  a  defin- 
ite change  in  the  mental  characteristics  lead- 


growtli  and  hairy  distribution,  with  accen- 
tuation of  the  clitoris ;  and  the  similar 
changes  due  to  transplantation  of  the  ovar- 
ian structures  into  castrated  males  are  strik- 
ing. Still  more  suggestive  are  the  experi- 
mental researches  of  Knud  Sand,*'  who  af- 
ter castrating  both  male  and  female  rats  and 
guinea  pigs  transplanted  both  ovaries  and  in- 
terstitial male  tissue  into  one  animal.  This 
animal  took  on  the  characteristics  of  a  true 


Fir,.  ]8.  Masculi.ne  Hair  Distribution  in  Fkmai.k. 
Mustache,  licard,  masculine  puliic  hair;  psycho- 
neurotic; menses  established  at  nineteenth  year 
and  ceased  at  thirtieth  with  intervals  of  six  nioiitlis 
between  periods.  Maladjusted,  depressed,  sluu-in 
type.  Thirty-five  years  of  age. 

ing  to  a  species  of  acquired  infantilism.  The 
experiments  of  Steinach,'"  of  transjilanta- 
tion  of  male  interstitial  tissue  into  ovaricc- 
tomizcd  females  C guinea  pigsj  with  the  at- 
tendant subsequent  changes  of  the  entire  ani- 
mal into  one  with  male  characteristics  of 


Vu,.  19,  Fkminine  IIaiu  DisriiiiiiiTioN  in  Male. 
Never  shaved;  no  hair  011  liody  except  pubic  re- 
gion; ureal  fatiKaI)ili(y ;  feinininc'  allributes,  al- 
though he  looks  powerful  and  puK'uaiious  and  is 
over  6  feet  hish.  Is  occupied  as  typewriter  and 
stenographer.  Psychoneurotic;  maladjusted.  Low 
blood  pressure,  low  blood  sugar,  exhaustibility ; 
also  presents  a  subinvoluted  thymus  gland  and  a 
small  but  eroded  sella  turcica. 

heiiiia|)iir()(litisiii,  with  iii;imiuary  secreti(Jii 
and  spermatogenesis.  In  a  litter  of  males,  it 
com[)orted  itself  as  a  female  and  with  fe- 
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males  as  a  male.  He  fmally  transplanted 
ovarian  tissue  directly  into  the  scrotum  of 
the  male  and  really  produced  thereby  a  bi- 
sexual organ  with  both  corpora  lutea  and 
spermatogenetic  formation. 

Relation  of  Gonads  to  Other  Glands. 
— The  relationship  between  the  gonads  and 
the  other  organs  is  not  fixed.  During  the  pe- 
riod following  menstruation  when  the  cor- 
pora lutea  are  formed,  tliere  is  usuallx'  a  dim- 


FlG.  20.  Infantilism.  .Auc  forty-oiu\  \oicr  hifih- 
pitchcd  and  soft;  ti-sticUs  iiiidcsccndcd ;  moderate 
mammary  gland  development.  \o  hair  on  body  ex- 
cept a  few  sparse  hairs  on  pulies;  never  shaved; 
abdomen  of  feminine  type;  was  21st  child  out  of 
22  children.  Skidl  shows  small  sella,  moderately 
eroded ;  thymus  gland  shadow  present  in  .r-ray 
plate.  Is  extrciTiely  competent  in  business.  Has 
some  phobiae  relating  to  early  senility. 

ini.shed  thyroid  activity.  .\s  tliis  period  of 
luteal  activity  begins  to  wane,  and  the  ne.\t 
menstrual   period   approaches,   the   thyroid, 


presumably  less  opposed,  becomes  overactive 
and  the  nervousness,  excitability,  and  gen- 
eral mental  uneasiness  produced  by  tiiyroid 
activity  become  manifest.  This  again  suc- 
cumbs to  the  fresh  luteal  secretion.  However, 
when,  through  nonactivity  of  the  ovary — at 
the  menopause  for  instance — this  is  not  the 
case,  then  the  persistent  thyroid,  uncom])en- 
sated  by  luteal  secretion,  produces  many  of 
the  svmptoms  of  this  state.  The  parestiiesiae. 


Fii;.  21.  Showing  .Absence  of  L.\tek.\l  Incisors  of 
THE  Upper  J.wv  of  a  Younc.  Woman  of  Twenty- 
five.  She  has  never  menstruated;  .r-ray  examina- 
tion shows  no  hidden  incisors  and  K>necoloRical 
examination  shows  rudimentary  uterus  and  an  ab- 
sence of  ovaries. 

sleeplessness,  nervousness,  irritability,  car- 
diac arrhythmia,  vasomotor  disturbances  and 
profuse  sweating  of  this  condition  are  well 
known:  and  are  in  all  probability  due  largely 
to  thyroidal  disturbance.  The  increased  blood 
pressure  seen  freriuently  at  this  time  is  due 
to  the  sensitization  of  the  neuro-muscular 
synapse  to  adrenalin  by  the  thyroid  activity. 
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If  this  adrenalin  content  is  deficient,  then  we 
get  intense  weakness,  asthenia  and  collapse. 
The  administration  of  lutein  at  this  time 
offsets  this  thyroid  activity  and  often  bril- 
liant results  follow  in  the  alleviation  of  the 
very  annoying  conditions  produced  by  it. 
The  relation  of  the  thyroid  to  the  gonads  is 
also  strikingly  shown  in  the  increased  rapid- 
ity of  sexual  development  under  its  influence. 
In  amenorrhea,  or  in  delayed  and  scanty 
menstruation,  thyroid  administration  is  ef- 
fective. In  the  delayed  differentiation  due  to 
thymic  subinvolution,  with  the  testicles  still 
in  the  abdominal  cavity,  thyroid  administra- 
tion is  a  potent  agent  in  producing  their 
emergence  through  the  canal  into  the  scro- 
tum. The  relation  of  the  pituitary  to  the  go- 
nads needs  hardly  to  be  stated.  It  is  univer- 
sally known  that  if  the  gonads  be  ablated  in 
early  life,  great  stature  results,  due  to  a  sec- 
ondary activity  in  the  pituitary  gland.  Thus 
the  eunuchs.  It  is  also  lielieved  that  the  pe- 
riodic headaches  that  accompan\'  menstrua- 
tion, are  due  to  temporary  pituitary  hyper- 
plasia. The  anterior  lobe  of  the  pituitary  is 
believed  to  be  the  controlling  factor  in  the 
gonadal  balance.  It  is  a  fact  in  my  experience 
that  radiographs  of  the  sella  turcica  in  which 
the  anterior  clinoids  dip  down  into  the  cavitv 
of  the  sella,  contracting  it  espccialh'  in  its 
anterior  compartment,  are  accompanied  l)y 
malformed  or  abnormally  developed  se.xual 
organs  and  curif)usly  enough  l)y  disturbances 
in  the  psychose.xual  sphere.  Ablation  nf  the 
testicles  or  of  the  ovaries  produces  in  indi- 
viduals that  have  in  combinatinn  with  n 
hyper.sc.xual  make-up,  i|ualitie>  "\  tlir  un- 
moral imbecile,  and  that  are  hence  dangerous 
to  the  community,  a  more  or  less  complete 
docility  and  they  may  l)e  thus  partially  re- 
generated to  become  moderate!)'  useful 
economic  factors. 

Investigators  of  a  decade  ov  so  ago  ad 
vanced  the  theory  that  as  a  result  of  early 
sex  maturity,  the  ejiiphyses  became  joined  to 
the  .shafts  of  the  bones  earlier  than  normal 
and  hence  grrm'th  in  stature  ceased;  ion 
vcrsely.  that  delayed  gonadal  develo|jnient 
caused  a  delav  in  this  ossification,  with  at- 


tendant growth  in  stature.  This  is  true  in 
the  author's  experience  in  the  majority  of 
cases,  but  the  exceptions  are  so  numerous 
and  so  prominent  that  the  theory  as  a  uni- 
versality must  fall.  The  probable  reason 
underlying  the  situation  is  that  the  growth 
factors  represented  by  the  thymus  and  pituit- 
ary glands  already  mentioned  are  properly 
or  improperly  balanced  and  thus  produce 
variations  in  the  growth  of  the  long  bones. 
But  both  of  these  factors  also  determine  to 
some  extent  gonadal  development  though  in 
an  antagonistic  way,  whereas  in  growth  of 
stature  their  activity  is  synergistic.  Thus  va- 
rious combinations  might  readily  arise  in 
which  both  gonadal  development  and  stature 
growth  were  variously  and  at  times  diversel}' 
limited  in  the  same  individual.  Similar  fail- 
ure of  so-called  universal  laws  controlling 
endocrine  manifestations  rests  upon  like 
reasoning. 

In  closing  this  lecture,  in  which  of  course, 
only  some  of  the  salient  points  of  tlie  vast 
subject  are  touched  upon,  it  may  not  be 
amiss  to  outline  the  dynamic  nature  and  the 
continuity  of  the  processes  in  the  internal 
glandular  system,  which  enable  the  individ- 
ual to  emerge  from  his  inherited  difficulties 
to  become  a  normal  economic  factor.  To  do 
this  concretely,  let  us  follow  the  develojiment 
of  the  child  that  in  its  early  years  is  the  sub- 
ject of  that  disturbed  glandular  situation, 
"status  thymico-lymphaticus."  If  tlu'  dis- 
turbance is  critical,  early  death  ensues  as  a 
result  of  too  sudden  and  great  demand  upon 
its  energies — in  running,  during  anesthesia, 
in  emotional  stress.  But,  if  spared  from  these 
eventualities,  one  sees  a  gradual  change  take 
place  in  its  constitutic)nal  reactions  depend- 
ing u])on  various  internal  glandular  compen- 
sations. Tt  will  be  remembered  that  status 
llu  niiro-l\in|ili,-i(icus  is  accompanied  by  low 
blood  pressures,  inlense  fatigability,  low 
blood  sugar  content,  low  carbon  dioxide  co- 
t'flicient,  a  low  |)olymorph()nnclcar  count  and 
ill  ijciuM'a!  a  deficient  chrf)maHin  system  and 
;ni  undeiailiiig  ])ituitary  gland.  If  there 
were  a  possil>ilil\  of  ibc  pituitary  becoming 
overactive,  it  mi.i^bl  conipciisate  for  some  of 
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the  suprarenal  shortcomings,  such  as  ex- 
treme fatigability,  low-  blood  pressure,  low 
blood  sugar.  This  can  be  accomplished  in 
some  cases  without  any  apparent  manifesta- 
tions of  the  disturbance  excepting  that  of  in- 
creased growth.  But  more  frecjuently  the 
pituitary  in  these  status  cases  is  confined 
within   \er\    narrow   limits  bv  a   smrdl  and 


Fig.  22.  C.vsK  ni-  SiAii's  Tuvmico-lv.mi'ii.vticus 
Emer(;inc",  krom  this  CoNnnioN  as  Descrihei)  i.\ 
Text.  This  case  has  a  very  small  sella,  has  an  un- 
developed genital  system  with  scrotal  implantation 
about  the  base  of  the  penis;  has  no  hair  on  body; 
bruises  easily  as  seen  from  slight  pressure  of 
thumb  on  raised  arm  a  few  minutes  before  picture 
was  taUen ;  has  spasms  of  muscles  and  enuresis; 
.r-ray  shows  thymic  shadow ;  low  blood  sugar,  low 
carbon  dioxide  tension.  Patient  is  a  pathological 
liar.  Age  thirteen  years. 

closed-in  sella  turcica.  In  order  that  enlarge- 
ment and  hyperactivity  may  occur  on  the 
part  of  the  pituitary,  this  narrow  enclosure 


must  give  wa\-.  As  a  matter  of  fact,  erosion 
of  the  clinoid  processes  does  occur,  together 
with  excavation  of  the  cavity  in  all  direc- 
tions, notably  posteriorly  and  in  the  floor, 
even  extending  into  the  sphenoid  sinus.  In 
this  process  of  enlargement  of  the  sella  tur- 
cica, however,  due  to  the  mechanics  of  the 
situation,  many  symptoms  arise.  Pressure  of 


Fio.  2i.  Later  Devi  i..ij'.\iim  ,ii  .\  Case  or  St.mus 
Thvmico-lymphatris.  Still  shows  thymic  sha- 
dow ;  sella  turcica  much  eroded ;  feminine  pubic 
hair;  although  he  looks  strong  and  well-developed 
yet  he  has  intense  asthenia,  low  blood  pressure, 
lo>v  blood  sugar  and  low  carbon  dioxide  tension. 
Patient  over  6  feet ;  never  shave<l ;  twenty  years 
of  age;  .r-ray  shows  thymic  shadow  and  pituitary- 
fossa  is  small  and  closed-in.  Improved  markedly 
on  pituitary  feeding. 

tlie  hypophysis  against  the  sella  walls  pro- 
duces the  intense  intratemporal  headaches, 
lasting  over  a  number  of  years,  migrainous 
in  character,  of  which  so  manv  .idolescents 
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complain.  Concomitant  with  this  headache, 
and  due  to  the  continual  enlargement  of  the 
pituitan-  gland,  growth  is  rapid.  We  then 
have  a  combination  of  symptoms,  some  due 
to  the  subinvolution  of  the  thymus  gland, 
such  as  genital  underdevelopment,  with  pu- 
bic hair  of  invert  type,  together  with  a  meas- 
ure of  fatigability  and  excessive  growth,  and 
added  thereto  frequent  and  periodic  head- 


Finally,  when  the  pituitary  has  acquired  all 
the  margin  of  space  it  needs,  due  to  the  in- 
creasing size  of  the  sella,  the  headaches  cease 
spontaneously,  and  growth  ceases.  The  blood 
pressure  and  blood  picture  become  normal 
and  tlie  individual  has  emerged  from  his 
status  situation  to  one  of  compensation  quite 
sufficient  for  most  needs.  But  in  this  process 
he  has  grown  excessively  in  height,  or  per- 


FlG.  24.  Radioor.vph  of  P.\tient  IN'  Fic.  2,3.  Sm;iil  and 
closcd-in  sella  turcica. 

ache  of  migrainous  type.  The  blood  picture 
also  slowly  changes ;  the  blood  sugar  content 
rising,  the  polymorphonuclears  increasing 
and  the  carbon  dioxide  coefficient  increasing. 


Fig.  26.  A'-kay  01  very  small  and  compklcly  closcd-in 
sella  turcica  in  patient  that  never  compensated  for 
an  early  thymic  condition;  had  all  evidences  of  this 
stale — late  puberty,  enuresis,  intense  headaches, 
great  fatiKability.  Developed  unmorally  and  com- 
mitted sexual  excesses.  PatholoKical  liar.  Dipso- 
maniac also.  On  pituitary  feeding,  lost  headaches 
completely  and  there  is  a  marked  return  to  a  sense 
of  rcsponsihilily  and  morality.  A^'e  thirty-two 
years. 


Fk;.  25.  Fuu.Y  Compensated  Case  Evoi-vkd  kuom  a 
BEGiNNiNn  Status  Thymico-lymi-haticus.  Age 
thirty-two  years.  Gives  complete  history  of  early 
thymic  state.  Headaches  persisted  in  adolescence 
with  K''cal  weakness,  concomitant  with  rapid 
Krowlh.  Now  a  few  inches  over  6  feet  in  height. 
.Shows  feminine  puliic  hair,  feminine  waist;  never 
shaved;  disproi)ortion  between  thorax  and  legs  in 
length.  Large  hands.  A'-Kay  shows  an  enlargement 
and  erosion  of  the  sella.  On  pituitary  feeding, 
with  some  suprarenal  extract,  has  finally  reached 
a  stage  where  he  can  work.  .Supports  a  f.imily  of 
wife  and  two  children;  was  invalided  for  eight 
years. 
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haps  has  even  acquired  some  acromegalic 
features.  Such  acromegaly  needs  no  treat- 
ment for  it  is  not  in  itself  a  disease  process, 
but  the  accentuation  of  a  physiological  one. 
And  it  terminates  spontaneously.  Fre(|uently 
we  see  in  the  hospital  patients  who  have 
been  admitted  for  quite  other  ailments,  but 
who  show  such  evidences  of  earlier  growth 
or  acromegaly.  Going  over  their  earlier  his- 
tory, it  is  common  to  find  the  story  of  rapid 
growth,  headaches,  and  great  fatigability 
lasting  through  many  years  of  their  adoles- 
cent life  and  finally  ceasing  together.  They 
are  of  the  thymus-adrenal-pituitary  syn- 
drome that  has  just  been  described. 

It  can  now  l)e  readily  understood  that  the 
transmission  of  an  endocrine  defect  need  not 
take  on  the  external  characteristics  of  tlic 


parental  trait,  for  each  individual  will  com- 
pensate for  the  inherited  defect  in  his  own 
way,  if  he  compensates  at  all.  And  so  a 
parental  trait  which  manifests  itself  in  the 
thyroid  domain,  may  be  metamorphosed  into 
one  with  pituitary  or  adrenal  manifestations. 
It  is  of  extreme  interest  to  examine  succes- 
sive generations  of  patently  endocrinopathic 
parents  and  see  what  a  variety  of  pictures  of 
a  disturbed  internal  glandular  system  their 
compensations  determine.  Such  a  table,  in 
conclusion,  I  have  introduced  here.  From  it 
I  think  we  may  deduce  the  fact  that  in  just 
as  diverse  ways  as  the  individual  helps  liim- 
self  over  his  endocrine  difficulties,  so  diverse 
in  different  individuals,  apparently  suffering 
from  the  same  endocrinopathy  just  so  varied 
nuist  he  our  therapeutic  attacks. 
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Fig.  27.  Chart  Siiovvinc,  the  ENnorRiNOP.\THic  Deviations  Through  Successive  Genera- 
tions OF  an  Original  Bi-parental  Disturbance.  The  original  ancestors  were  alllictcd 
respectively  with  giantism  and  diabetes. 
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The  subject  of  mental  hygiene  has  not  re- 
ceived the  attention  it  deserves  at  the  hands 
of  educators  and  teachers,  largely  because  of 
the  prevailing  notion,  even  among  educated 
people,  that  the  hygiene  of  mind  is  concerned 
with  those  whose  minds  have  become  dis- 
eased, or  who  have  defective  minds,  that  is 
to  say,  witla  the  insane  and  the  feeble- 
minded. That  those  who  have  normal  minds 
might  also  be  benefited  by  mental  hygiene, 
is  an  idea  that  seems  difficult  to  grasp.  Some 
explanation  for  this  is  to  be  found  in  the 
history  of  tlie  mental  hygiene  movement  it- 
self. It  is  perfectly  understandable  how  this 
movement  should  have  received  its  strong- 
est impetus  in  this  country  and  elsewhere 
as  a  result  of  the  facts  and  needs  revealed 
in  connection  with  the  management  of  the 
insane  and  feel)le-minded.  It  was  the  study 
of  the  diseased  brain  which  gave  us  the  most 
hopeful  clues  to  an  understanding  of  the 
normal  brain  structure  and  function — and  in 
the  disorganized,  queer  and  perverse  conduct 
of  the  insane  there  lies  many  a  valuable  sug- 
gestion for  a  practical  hygiene  of  the  mind. 
Thus  it  is  that  nature's  own  experiments  in 
disease  have  been  found  to  be  of  more  prac- 
tical help  for  the  understanding  and  control 
of  human  conduct  than  were  the  laboratory 
experimentations  of  a  psychology  that  con- 
cerned itself  chiefly  with  a  refined  and  pre- 
cise study  of  the  .sense  organs  on  the  one 
hand,  and  on  the  other,  with  introspective 
speculations  of  an  abstract  or  metaphysical 
kind  concerning  the  nature  of  man.  The 
principle  is  becoming  more  and  more  widely 
accepted  that  those  are  the  best  guardians  of 
the  body  and  mind  in  health  who  have  some 
understanding  of  the  nature  of  disease.  If  it 
be  therefore  suggested  that  an  acf|uaintance 
with  the  princijilcs  of  mental  hygiene  might 


find  quite  a  natural  abode  in  the  equipment 
of  the  teacher,  the  explanation  for  this  lies 
in  the  assumption  that  the  teacher  is  natur- 
ally concerned  witli  the  mental  health  of  her 
pupils.  For  no  intelligent  person  would  pre- 
sume to  dissent  from  the  view  that  the  pro- 
cess of  education  is  intended  to  direct  and 
shape  the  activities  of  living  beings,  that  it 
is  to  assist  human  beings  in  the  management 
of  the  business  of  living — of  adaptation  to 
the  demands  of  the  world  about  them. 

And  yet  this  view  is  being  challenged  in  a 
very  real  and  telling  manner  by  the  astound- 
ing fact  that  so  many  hundreds  and  thou- 
sands and  hundreds  of  thousands  of  our  citi- 
zens have  to  be  re-educated  later  on  in 
sanatoria,  hospitals  for  the  insane,  jails  and 
prisons.  The  management  of  the  social  prob- 
lems created  and  kept  alive  by  this  huge 
army  of  failures  in  the  business  of  living 
imposes  a  staggering  burden  upon  the  na- 
tion. It  is  an  army  responsible  for  more 
misery  and  sorrow  than  is  even  a  world  war, 
for  death  and  bereavement  are  preferable  to 
the  lives  that  many  of  these  unfortunates 
are  obliged  to  live,  and  it  carries  with  it  a 
very  serious  menace  to  the  future  of  the 
human  race. 

It  is  not  my  intention  to  exaggerate  mat- 
ters. There  is  no  need  for  exaggeration.  All 
we  have  to  do  is  to  open  our  eyes  to  the  real 
situation  in  order  to  appreciate  the  enormity 
and  seriousness  of  the  problems  of  tliese  so- 
cially maladjusted,  who  liave  failed  to  learn 
the  business  of  living,  the  great  majority  of 
wliom  were  former  wards  of  the  schools  and 
colleges.  We  are  receiving  annually  into  our 
prisons,  reformatories  and  jails  some  five 
Inmdred  thousand  men,  women  and  children. 
We  are  constantly  besieged  by  new  demands 
for  housing  facilities  for  the  feeble-minded 
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and  epileptic,  and  if  the  rate  of  increase  in 
the  number  of  those  sufifering  from  one  form 
of  mental  disease — known  as  dementia 
praecox — should  continue  in  the  future  as  it 
has  in  the  past,  the  State  of  New  York,  for 
instance,  will  require  a  new  large  hospital 
for  the  housing  of  this  class  alone  every 
three  years. 

The  growing  interest  in  these  matters  and 
the  keener  appreciation  of  our  own  share,  as 
fathers,  mothers,  and  teachers,  as  citizens 
and  legislators  in  the  maintenance  of  this  sad 
situation,  is  based  partly  upon  a  growing 
freedom  from  the  paralyzing  influences  of 
dogmas  of  predestination  eugenic  and  other, 
and  partly  upon  the  real  promise  of  relief 
which  lies  in  an  intelligent  and  spirited  en- 
deavor to  bring  principles  of  training  and 
education  more  closely  in  accord  with  the 
demands  of  life.  Oi  what  use  is  the  assiduous 
sharpening  and  polishing  of  the  instrument 
of  human  adaptation,  the  mind,  if  no  guid- 
ance is  given  in  its  use  for  the  prime  neces- 
sity of  making  one's  way  through  life?  It  is 
being  recognized  more  and  more  widely  that 
the  process  of  education  should  prepare  stu- 
dents for  life  and  not  merely  convert  them 
into  receptacles  for  the  storing  up  of  miscel- 
laneous forms  of  information.  To  quote 
Dr.  C.  Macfie  Campbell:  "The  breakdowns 
in  life,  the  nervous  invalidi.sm,  eml)itterment 
and  depression,  misinterpretation  and  accu- 
sation, ill-balanced  enthusiasms  and  fads  of 
religious,  philanthropic,  intellectual  or  aes- 
thetic nature,  family  disharmonies,  and  fu- 
tile day  dreaming,  do  not  arise  because  the 
individual  has  studied  Homer  and  Euclid 
instead  of  Spanish  and  tlie  Stock  E.xchange 
re])orts,  or  because  he  has  followed  the  meth- 
ods of  the  kindergarten  instead  of  express- 
ing his  individuality  in  a  Montessori  atmos- 
phere. The  failures  are  more  influenced  by 
the  fact  that  in  the  developing  individual  less 
attention  is  paid  to  the  personal  problems  of 
the  cliild  than  to  the  accumulation  of  infor- 
mation, less  attention  to  the  instincts,  emo- 
tions and  interests,  the  mental  conflicts  than 
to  memorizing  and  facile  repetition  ;  \ct  dur- 
ing tills  period  habits  are  formed  whicli  are 


to  be  of  crucial  importance  for  the  happiness 
and  efficiency  of  the  adult." 

"If  education  is  to  fulfill  its  task  of  pre- 
paring the  individual  for  the  business  of  Hfe 
— if  education  is  to  continue  to  be  defined  as 
the  intelligent  direction  of  human  activities, 
education  must  rid  itself  of. the  dangerous 
sophistry  that  tends  to  cast  suspicion  upon 
any  s\stem  of  education  reflecting  either 
utility  of  purpose  or  immediate  practicabilty 
of  application.  The  actual  demands  of  life 
are  full  of  these  practical  needs,  and  the 
value  of  ideals  is  commensurate  with  their 
practical  usefulness."  (Paton.) 

My  justification,  therefore,  in  speaking  to 
you  on  this  subject  rests  upon  the  general 
belief  that  education  has  something  to  do 
with  preparation  for  life,  and  upon  a  per- 
sonal conviction  gained  after  a  great  deal  of 
experience  in  the  management  and  treatment 
of  human  failures,  that  no  educator  can  suc- 
cessfully fulfill  this  important  phase  of  his 
task  unless  he  is  concerned  with  the  total 
individual,  with  his  reactions  as  a  social  be- 
ing, called  upon  to  adjust  and  adapt  con- 
tinuously to  the  demands  of  life,  and  not 
merely  with  his  receptacles  of  information. 

In  presenting  the  subject  it  will  be  my  aim, 
first,  to  define  for  you  the  mental  hygiene 
movement — its  aims,  tendencies,  and  history 
of  evolution;  second,  to  bring  to  your  atten- 
tion some  of  the  thoughts  expressed  by  edu- 
cators and  mental  hygienists  on  the  relations 
of  mental  hygiene  to  education,  with  the 
view  of  making  available  for  you  such  prac- 
tical suggestions  as  these  expressions  may 
contain  for  teachers,  and  third,  to  outline  the 
place  of  the  institution  for  higher  learning 
in  the  mental  hygiene  movement. 

As  to  our  first  aim,  the  mental  hygiene 
movement  had  its  inception  about  a  dozen 
years  ago  as  a  result  of  the  efforts  of  Mr. 
Clifford  Beers,  who  had  himself  suffered  an 
attack  of  mental  disturbance  and  who  upon 
recovering  from  his  illness  published  a  book 
—"The  Mind  That  Found  Itself."  This  book 
contained  not  only  extremely  interesting  and 
useful  information  concerning  some  of  the 
phenomena  of  a  diseased  mind,  but  it  served 
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also  to  focus  attention  upon  the  intense  suf- 
fering of  the  insane,  and  upon  the  unpar- 
donable neglect  of  society  to  give  the  insane 
the  attention  that  is  due  them. 

The  book  came  at  a  time  when  social 
forces  and  movements  for  human  welfare 
reflected  a  growing  consciousness  of  human 
needs,  not  alone  in  the  direction  of  conserv- 
ing human  life  and  the  prolongation  of  the 
span  between  the  cradle  and  the  grave,  but 
also  in  the  direction  of  deepening  and  broad- 
ening the  meaning  of  life.  Interest  broadened 
from  mere  questions  of  length  of  life  to 
questions  of  content  and  character.  The  in- 
nate human  craving  for  this  deeper  and 
broader  and  finer  expression  of  life  naturally 
was  there  long  before  it  became  crystallized 
in  social  movements  in  that  direction,  but  the 
birth  of  the  mental  hygiene  movement  helped 
to  energize  and  organize  the  vague  gropings 
in  the  direction  of  improving  the  content  and 
direction  of  human  life,  since  it  had  for  its 
chief  interest  the  focusing  of  attention  upon 
the  mind,  the  ordan  of  human  adaptation.  It 
was  also  able  to  bring  forth  a  prodigious 
volume  of  proof  in  substantiation  of  its  con- 
tention that  lack  of  attention  to  these  finer 
needs  of  man  is  responsible  for  much  of  that 
disorganized  and  misdirected  human  energy 
which  finds  its  outlet  in  destructive  channels, 
leaving  behind  as  it  goes  along  the  various 
social  problems  with  which  modern  society 
has  to  cope.  It  challenged  a  reshaping  of 
aims  and  helped  to  concentrate  attention 
more  definitely  upon  the  real  object  of  hu- 
man concern  in  all  its  activities — mankind. 

May  I  be  permitted  to  quote  from  Dr. 
Barker's  excellent  statement  of  the  relation 
of  mental  hygiene  to  the  science  which  is 
concerned  with  the  collective  activities  of 
man — Sociology  ?  He  says,  "A  glance  at  the 
data  of  this  science  and  the  truths  that 
have  been  discovered  regarding  the  struc- 
ture, the  functions  and  the  genesis  of  society 
will  convince  anyone,  I  think,  of  the  im- 
[jortancc  of  a  consideration  of  the  relation- 
ship of  sociology  to  mental  hygiene.  Tlic 
Sociologist,  as  Mill  jiointed  out,  iiK|uires  into 
the  ronditif»ns  fif  humrm  nature  that  induce 


man  to  enter  into  a  state  of  society,  into  the 
results  that  social  relations  determine  in 
modifying  his  feelings,  his  interests,  his  de- 
sires and  his  conduct,  into  the  influences  that 
tend  to  ever  closer  association  and  coopera- 
tion for  ever  multiplying  purposes ;  into 
these  purposes  themselves  and  the  machinery 
invented  for  serving  them;  into  tlie  many 
social  structures  that  develop  as  a  result  of 
associated  activity  and  into  their  functions; 
into  the  differences  in  these  structures  and 
functions  in  different  walks  of  society  and 
into  the  eff'ects  of  each  of  these  upon  the  in- 
tellect, tlic  character  and  the  conduct  of 
man." 

The  social  forces  are  described  as  consist- 
ing of  the  feelings  and  desires  of  the  social 
units.  These  impelling  motives  include  all  the 
appetites  that  are  concerned  with  individual 
preservation  and  with  race  continuance,  and 
in  addition  all  the  desires,  esthetic,  social, 
intellectual,  that  have  to  do  with  race  eleva- 
tion. The  social  forces  are  accordingly  psy- 
chic phenomena ;  they  belong  to  the  feeling 
and  striving  systems  of  the  mind  and  are  to 
l)e  looked  upon  as  the  dynamic  agent  that 
produces  movement  and  change  in  the  social 
domain,  whereas  intellect,  or  the  knowing 
system  of  the  mind,  is  to  be  looked  upon  as 
the  directive  agent  tliat  guides  the  dynamic 
agent  into  safe  and  effective  courses  of  be- 
havior. As  social  forces  continue  to  conflict 
and  collide,  states  of  comparative  equilib- 
rium result  and  social  structures  like  the 
family,  the  clan,  the  tribe,  the  state  and  the 
church  arise  along  with  social  institutions 
like  language,  marriage,  government,  cus- 
toms, ethical  and  conventional  codes,  relig- 
ion, art,  literature  and  science.  In  studying 
the  functions  of  all  these  structures  and  in- 
stitutions, and  in  observing  how  they  are 
gradually  modified  and  transformed  into  dif- 
ferent rmd  more  efficient  structures,  the  so- 
ciologist is  im|)ressed  with  the  view  that  it 
is  effort  to  remove  ol)stacles  in  the  way  of 
.satisfaction  of  desires  that  slowly  produces 
the  changes  in  social  structures  and  institu- 
tions and  is  the  cause  of  all  .social  i)rogress. 
Soria!  control  must  then  have  as  its  first  i)re- 
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requisite  a  clear  understanding  of  the  feel- 
ings, the  emotions,  the  desires  of  men — if 
these  are  to  be  consciously  directed  into  de- 
sired channels — in  order  that  society  may 
benefit  by  them.  It  is  the  task  of  psycholo- 
gists and  sociologists  to  use  the  intellect  to 
discover  the  laws  to  which  human  desires 
conform,  and  statesmen  have  the  task  of  us- 
ing the  intellect  to  invent  means  of  inducing 
men  to  act  for  the  good  of  society — of 
"making  it  advantageous  to  the  individual  to 
do  that  which  is  socially  beneficial." 

It  is  inconceivable  how  this  task  can  be 
achieved  without  a  knowledge  of  man's  emo- 
tions, desires,  and  tendencies,  and  yet  it  is 
this  phase  of  men's  nature — the  dynamic 
force  of  progress,  individual  and  social, 
which  is  most  often  neglected  in  tlie  training 
of  the  child. 

The  task  of  the  mental  hygiene  movement 
has  been  defined  as  "a  continuous  effort  di- 
rected toward  conserving  and  improving  the 
minds  of  the  people,  a  systematic  attempt  to 
secure  hvmian  brains  so  naturally  endowed 
and  so  nurtured  that  people  will  feel  better, 
think  better  ;uul  act  better  than  they  do 
now." 

It  must  be  clear  to  you  as  teachers — as 
society's  representatives  in  the  promotion 
and  the  cultivation  of  means  for  the  intelli- 
gent direction  of  human  activities — what 
your  place  might  be  in  this  enterprise  of 
getting  people  to  feel  better,  think  better  and 
act  better. 

How  modern  education  actually  employs 
its  opportunity  in  this  direction,  cannot  be 
readily  estimated.  But  the  challenge  con- 
tained in  the  phenomenon  that  literally  hun- 
dreds of  thousands  of  our  citizens  have  to  be 
re-educated  in  institutions  which  society  has 
been  called  upon  to  devise  for  the  care 
and  management  of  human  wreckage,  de- 
serves your  serious  attention.  I  am  not  an 
educator  and  it  is  not  for  me  to  enter  into  a 
detailed  discussion  of  the  educational  pro- 
cess ;  but  I  have  had  innumerable  instances  in 
my  dealings  with  the  socially  maladjusted 
where  I  have  had  the  strong  feeling  that  had 
the  teacher  had  a  better  appreciation  of  and 


a  better  opportunity  to  concern  herself  with 
the  driving  forces  in  human  nature,  instead 
of  having  restricted  her  interest  merely  to 
the  intellectual  side  of  her  pupils,  much 
damage  in  the  lives  of  these  individuals 
would  have  been  prevented. 

Mr.  Cook's  statement  in  his  book  called 
"The  Play  Way,"  has  found  its  justification 
in  the  histories  of  many  a  human  failure.  He 
says:  "When  will  schoolmasters  realize  that 
because  of  their  iniciuitious  preoccupation 
with  their  'subjects'  more  than  nine-tenths 
of  the  growth  of  a  boy's  experience  is  going 
on  without  any  influence  from  them?  When 
will  they  realize  that  a  boy  is  somehow,  or 
anyhow,  adjusting  himself  with  life  quite 
apart  from  all  their  school  teaching?  Because 
of  their  lack  of  sympathy  and  contact  with 
a  boy's  real  interests  he  is  all  the  time  out 
of  their  reach.  Let  any  school  master  hon- 
estly consider  the  boys  he  is  influencing,  and 
he  will  find  them  to  be  those  whose  interests 
he  shares,  those  in  whose  confidence  he  is, 
and  these  will  not  necessarily  be  the  boys 
who  are  any  good  in  his  subject.  A  master's 
educational  influence  often  has  very  little  to 
do  with  the  subject  matter  of  his  teaching, 
and  sometimes  none  whatever." 

To  sum  up  then,  the  aims  of  the  mental 
hygiene  movement  might  be  said  to  be  the 
encouragement  and  promotion  of  research 
into  the  nature  of  man  and  into  the  underly- 
ing facts  of  human  conduct,  and  the  dis- 
semination of  this  knowledge  for  purposes 
not  alone  of  ameliorating  the  lot  of  the  in- 
sane and  the  feeble-minded,  but  for  I)ringing 
about  better  feeling,  better  thinking  and  i)et- 
ter  acting  in  all  people.  The  success  of  this 
enterprise  depends  very  largely  upon  the  wis- 
dom and  attitude  of  those  who  come  in  con- 
tact with  the  individual  in  the  first  decade 
of  life,  the  parent  and  the  teacher  in  the 
primary  grades. 

Coming  to  the  second  point  in  our  paper,  I 
can  do  no  better  than  cpiote  to  you  what  one 
of  the  wisest  educators  of  the  age,  Prof. 
P>urnham  of  Clark  University,  has  to  say  on 
the  subject.  In  a  very  instructive  and  delight- 
ful paper  entitled  "Success  and  Failure  as- 
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Conditions  of  ilental  Health"  he  discusses 
some  of  the  weak  points  in  our  educational 
system.  He  devotes  himself  to  a  discussion 
of  those  educational  fallacies  which  expose 
the  child  to  continuous  failure  and  deprive 
him  of  the  stimulating  influence  of  success. 
To  appreciate  fully  what  this  habituation  in 
failure  really  means  one  must  be  acquainted 
with  the  human  wrecks  who  owe  their  fail- 
ure to  a  crippling  sense  of  personal  inade- 
quacy or  inferiority  which  is  frequently  en- 
gendered by  this  early  deprivation  of  tlie 
stimulus  of  success  and  by  the  exposure  to 
failure.  To  quote  Dr.  Burnham,  "The  child 
from  infancy  has  been  matching  motor 
images  with  realitj'  over  and  over  again  and 
achieving  a  remarkable  success  in  motor  de- 
velopment, and  has  also  been  achieving  so- 
cial success  in  many  ways;  then  he  is  put  in 
an  environment  where  success  is  very  doubt- 
ful and  many  children  instead  of  achieving 
success  experience  for  quite  a  time  the  hu- 
miliation of  failure."  For  many  children  in 
the  school  there  is  little  opportunity  for  suc- 
cess. Failure  in  certain  lines  of  effort  is  de- 
sirable but  failure  in  everything  is  disastrous. 
Among  school  conditions  and  practices  that 
tend  to  produce  failure  are  the  following: 

Without  examination,  all  of  the  children 
of  the  chronological  age  of  six,  the  developed 
and  the  unde\eloped,  the  sick  and  the  well, 
the  feeble-minded  and  the  normal,  the  defec- 
tive and  the  sound  are  received  into  the 
school.  As  a  result  the  teachers  are  handi- 
capped, many  pupils  are  given  work  for 
which  they  are  not  fitted,  either  physically 
or  mentally,  and  a  large  percentage  of  re- 
tardation and  failure  is  insured  fruni  tlie 
outset. 

The  devotion  of  teachers  to  the  subjects 
they  teach  as  the  thing  of  prime  importance 
often  means  the  inevitable  neglect  of  the  ob- 
ject of  instruction,  the  boys  and  the  girls  to 
lie  taught.  This  tendency  to  consider  first  of 
;dl  the  subject  and  content  of  culture,  and  to 
put  the  object  of  culture  in  a  secondary  place 
is  found  everywhere. 

Again,  the  school  minimizes  the  oi)|)ortu- 
nities  for  success  liy  the  large  heterogeneous 


groups  organized  into  classes.  In  a  large 
class  it  is  almost  inevitable  that  the  teacher 
should  be  handicapped  and  forced  to  give 
attention  chiefly  to  the  dull  and  delinquent 
pupils,  or  to  those  especially  bright,  or  to 
divide  her  attention  in  a  loose  and  inef- 
ficient manner  over  the  whole  group  in  a 
futile  attempt  to  do  justice  to  all.  The 
school  does  not  differentiate  properly  for 
exceptional  children.  Unusual  children  and 
strangely  enough  those  that  are  specially 
bright,  often  prove  failures  in  the  school  or 
are  retarded.  Dr.  Terman  has  specially  em- 
phasized the  fact  that  the  bright  are  often 
retarded ;  and  as  everybody  knows,  the  chil- 
dren interested  in  doing  rather  than  in  books 
prove  failures.  To  the  ordinary  school,  often 
enough,  a  conventional  failure  is  more  desir- 
able than  a  troublesome  success. 

Most  schools  do  not  care  properly  for  de- 
fective children.  Among  the  pathetic  trage- 
dies of  childhood  are  the  cases  of  those  who 
never  can  achieve  success  because  of  defect 
— the  child  with  defective  vision  who  cannot 
see  the  blackboard,  the  deaf  child  who  can- 
not hear  the  teacher,  the  child  tormented 
with  headache  or  toothache,  the  child  whose 
brain  nutrition  is  reduced  by  nasal  obstruc- 
tions, the  sensitive  child,  the  misunderstood 
child,  and  the  whole  list  of  nervous  defec- 
tives. The  prevalent  custom  of  offering 
prizes  for  the  best  work  in  different  subjects, 
and  the  like,  gives  the  opportunity  for  two  or 
three  to  succeed,  but  all  the  rest  must  neces- 
sarily fail.  It  would  be  far  better  to  offer  a 
reward  for  all  who  succeed  in  reaching  a  cer- 
tain standard  of  excellence,  just  as  in  some 
of  tiu'  licst  summer  camps,  instead  of  a  prize 
for  tlie  best,  every  boy  who  can  swim  a  cer- 
tain distance,  or  does  a  certain  amount  of 
work  receives  a  l)adge  of  linnm-. 

The  fetich  of  symmetrical  develo[)ment 
causes  niu'iny  failures.  A  false  pedagogy  has 
e.xalted  the  value  nf  ;m  all-round  symmetri- 
cal triiining  and  m1'  llie  advantage  of  doing 
wlial  cliildren  are  not  well  filled  In  dn,  and 
in  wliicli  lliey  are  Ixnind  to  fail. 

I  low  common  this  jjractice  is,  everybody 
knows.   In  illustration  of  this  point.   Prof. 
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Burnliani  tells  a  very  charming  st(>r\-  which 
I  will  quote. 

"In  antediluvian  times  while  the  kingdom 
was  being  differentiated  into  swimmers, 
climbers,  runners  and  fliers,  there  was  a 
school  for  the  development  of  the  animals. 
The  theory  of  the  school  was  that  the  best 
animals  should  be  able  to  do  one  thing  as 
well  as  another. 

"If  an  animal  had  short  legs  and  good 
wings,  attention  should  be  directed  to  run- 
ning, so  as  to  even  up  the  qualities  as  far  as 
possible.  So  the  duck  was  kept  waddling  in- 
stead of  swimming.  The  pelican  was  kept 
wagging  his  short  wings  in  the  attempt  to 
fly.  The  eagle  was  made  to  run,  and  allowed 
to  fly  only  for  recreation. 

"All  this  in  the  name  of  education.  Nature 
was  not  to  be  trusted,  for  individuals  should 
be  symmetrically  developed  and  similar,  for 
their  own  welfare  as  well  as  for  the  welfare 
of  the  community. 

"The  animals  that  would  not  submit  to 
such  training,  but  persisted  in  developing  the 
best  gifts  they  had,  were  dishonored  and  hu- 
miliated in  many  ways.  They  were  stigma- 
tized as  being  narrow-minded  and  special- 
ists, and  special  difficulties  were  placed  in 
their  way  when  the\'  attempted  to  ignore 
the  theory  of  education  recognized  in  tlie 
school. 

"No  one  was  allowed  to  graduate  from 
the  school  unless  he  could  climb,  swim,  run 
and  fly  at  certain  prescribed  rates,  so  it  hap- 
pened that  the  time  wasted  by  the  duck  in 
the  attempt  to  run  had  so  hindered  him  from 
swimming  that  his  swimming  muscles  had 
atrophied  and  so  he  was  hardly  able  to  swim 
at  all ;  and  in  addition  he  had  i)een  scolded, 
punished,  and  ill-treated  in  many  ways  so  as 
to  make  his  life  a  burden.  He  left  school 
humiliated,  and  the  ornithorhynchus  could 
best  him  both  running  and  swimming.  In- 
deed, tlie  latter  was  awarded  a  prize  in  two 
departments. 

"The  eagle  could  make  no  head  wax-  in 
climbing  to  the  top  of  a  tree,  and  although 
he  .showed  he  could  get  there  just  the  same, 
the    ])erformance    was    counted    a    demerit. 


since  it  had  not  been  done  in  the  prescribed 
wa}'. 

"iVn  abnormal  eel  with  large  pectoral  fins 
proved  he  could  run,  swim,  climb  trees  and 
fly  a  little;  he  was  made  valedictorian." 

From  this  prehistoric  attempt  at  ideal 
education  down  to  the  present  many  schools 
have  put  a  premium  upon  failure.  And  from 
this  continued  effort  to  do  work  that  cannot 
be  done  well,  pupils  are  apt  to  acquire  a  slov- 
enly attitude,  and  like  the  young  horse  given 
too  heavy  a  load  at  first,  they  acquire  the 
habit  of  lying  down  under  a  difficult  task. 

The  relation  of  this  chronic  discourage- 
ment to  the  habitual  dodging  of  issues  in 
real  life,  and  to  those  evasions,  faulty  com- 
promises and  gradual  withdrawal  from  real- 
ity which  characterize  the  dementia  praecox 
patient  is  a  close  one,  and  these  fault)-  bio- 
logic habits  of  reaction  are  frequently 
formed  very  early  in  life. 

But  discouragement  and  failure  may  lead 
to  other  forms  of  reaction  than  those  charac- 
teristic of  individuals  who  are  overbur- 
dened with  a  sense  X)f  inferiority  and  who 
have  succumbed  to  it.  The  individual  may 
react  to  this  feeling  of  inadequacy  by  the 
development  as  an  over  compensation  of  an 
undue  haughtiness,  aggressiveness  and  ego- 
tism. Many  a  bully  in  school  reflects  merely 
an  attempt  at  compensation  for  an  innate 
sense  of  inferiority  or  defect.  If  the  school 
and  home  do  not  provide  the  means  for  ex- 
periencing the  satisfaction  and  thrill  of  suc- 
cess in  socially  desirable  fields,  the  boys  and 
girls  are  apt  to  find  it  in  mischief  and  de- 
structiveness.  The  tendency  to  seek  for  the 
cause  of  the  maladjustment  or  difficulty 
solely  in  the  boy,  on  the  naive  assumption 
that  nothing  in  the  school  or  the  home  can 
possibly  have  anything  to  do  with  the  boy's 
mischief,  is  responsible  for  much  of  our  ig- 
norance concerning  these  matters.  Truancy, 
as  Campbell  puts  it,  may  be,  of  course,  the 
reaction  of  an  unintelligent  child  to  an  intel- 
ligent school  system ;  but  it  may  also  be  the 
reaction  of  a  rather  exceptionally  intelligent 
child  to  an  unintelligent  regime.  Disciplinary 
difficulties  mav  ha\e  their  roots  in  the  man- 


40 


]Mental  Hvsjiene  and  Education 


ner  in  which  the  discipline  is  exercised.  To 
want  a  child  to  do  a  certain  thing  merely  be- 
cause the  parent  or  teacher  says  so,  may  not 
be  a  sufficiently  attractive  reason  for  the 
child  to  carry  out  the  command.  On  the  con- 
trary- tliere  is  just  enough  temptation  in  the 
situation  to  make  the  child  do  just  the  oppo- 
site. The  same  is  trtie  of  the  effects  of  pun- 
ishment and  reward.  Unless  the  child  is 
made  to  understand  clearly  the  aims  and  ob- 
jects of  the  reward  or  punishment — unless 
the  association  between  these  and  the  speci- 
fic act  of  the  child  is  made  absolutely  clear 
to  him,  these  measures  of  control  are  worse 
than  useless.  Unfortunately  parents  and 
teachers  employ  these  methods  often  enough 
more  for  personal  satisfaction  than  for  the 
purpose  of  instilling  in  the  child  a  lesson  in 
conduct. 

Moreover,  the  manner  of  exercising  pa- 
rental or  pedagogic  authority  may  affect  the 
child's  attitude  toward  all  forms  of  authority 
and  may  make  of  him,  as  Campbell  says,  a 
truculent  and  unwilling  worker,  defiant  of 
all  authority,  a  fomenter  of  discord  and  a 
nuisance  to  himself  and  others. 

The  avoidance  of  serious  errors  in  tiie 
conditioning  of  the  pupil's  conduct  and  atti- 
tude as  a  social  unit  will  always  depend  upon 
the  ability  of  the  teacher  to  see  in  her  pupil 
not  merely  an  assemblage  of  organs  plus  a 
receptacle  for  school  information,  Init  an  in- 
dividual with  a  complete  mechanism  of 
highly  organized  instincts,  emotions,  striv- 
ings and  attitudes  which  are  the  real  driving 
forces  in  conduct. 

Unfortunately  in  the  training  of  tiic 
teacher  very  little  attention  is  being  given  tn 
the  subject  of  mental  hygiene.  Until  a  radi- 
cal improvement  takes  place  in  college  and 
normal  school  curricula  our  teachers  will 
continue  to  be  hampered  and  inefficient  in 
those  matters  which  concern  the  child  most 
vitally.  Indications  of  a  greater  recognition 
of  the  importance  of  instruction  in  mental 
hygiene  arc  already  at  band.  There  is  an 
ever  increasing  demand  on  tiic  part  of  the 
teachers  themselves  for  specific  information 
in  this  field.  It  remains  to  be  seen  how  soon 


educational  authorities  will  provide  means 
for  the  achievement  of  this.  One  cannot  enter 
here  into  a  detailed  discussion  of  what  this 
education  is  to  consist  of  but  it  should  be 
clear  that  we  have  not  in  mind  the  traditional 
categorical  and  descriptive  presentation  of 
mental  disease  and  defect. 

What  is  needed  for  purposes  of  a  work- 
able hygiene  of  mind  is  a  discusion  of  mind 
in  the  making,  in  the  "becoming"  in  the  sense 
of  Bergson.  JNIuch  dependable  knowledge  is 
available  concerning  the  basic  structure  and 
the  fundamental  mechanisms  of  the  human 
nervous  system  to  make  possible  a  truly  help- 
ful consideration  of  the  driving  forces  of 
human  conduct  and  of  the  conditioning  in- 
fluences which  shape  personality.  Such  a  pre- 
sentation would  involve  the  discussion  of  the 
nature,  varieties,  and  modes  of  expression  of 
the  instincts  and  emotions,  of  the  organiza- 
tion of  these  into  the  higher  and  more  com- 
plex systems  of  the  mind — the  sentiments 
which  have  so  much  to  do  with  determining 
man's  conduct  as  a  social  being,  of  the  con- 
flicting issues  which  constantly  arise  between 
the  blind,  innate  animal  cravings  of  men  and 
the  directive  and  controlling  tendencies  of 
the  sentiments  in  the  individual's  endeavor 
to  adapt  himself  socially,  of  the  compro- 
mises, evasions,  and  vicarious  substitutions 
or  more  or  less  adequate  solutions  to  which 
these  conflicts  lead.  It  is  this  type  of  discus- 
sion of  the  moving,  dynamic  issues  in  hu- 
man behavior  and  in  a  more  descriptive  psy- 
chiatry which  deals  with  static  entities  in 
mental  disease  and  defect  that  is  needed  for 
a  furtherance  of  the  hygiene  of  mind.  The 
|)resent  curricula  of  colleges  and  even  medi- 
cal schools  make  little  or  no  provision  for 
this  kind  of  presentation,  so  that  if  the  aims 
expressed  in  this  paper  are  to  be  fullilled 
there  is  needed  an  emancipation  of  ])sycliia- 
try  from  the  traditional  narrow  pathologic 
view  point  on  the  one  hand  and  on  the  other 
a  broadening  of  psychology  to  include  those 
aspects  of  the  workings  of  the  human  mind 
which  have  come  to  light  as  a  rc'snU  of  the 
efforts  of  the  newer  dyn;irnic  and  analytic 
psychology. 
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This  case  is  presented  before  the  confer- 
ence not  only  because  of  its  clinically  inter- 
esting features,  but  also  because  it  illustrates 
the  importance  of  following  a  detailed  out- 
line, such  as  is  now  being  employed  in  this 
clinic,  whenever  a  patient  is  examined  neuro- 
logically.  Only  after  a  thorough  physical, 
neurological,  cytological,  and  roentgenologi- 
cal examination  of  this  case  was  its  true  na- 
ture detected,  and  the  examiners  enabled  to 
avoid  repeating  the  mistake  which  occurred 
three  \ears  ago  of  regarding  it  as  of  sec- 
ondar_\-  ini])ortance. 

Case  No.  271  6i.  G.  R.,  male,  Russian 
Hebrew,  twenty-eight  years  of  age,  married, 
eight  years  in  the  United  States,  came  to  the 
Neurological  Clinic  by  transfer  from  the 
Medical  Clinic  on  January  21,  1920,  com- 
plaining of  stiffness  in  the  right  hand  and  in 
the  right  foot  which,  he  claimed,  had  fol- 
lowed a  blow  on  the  base  of  his  right  index 
finger  while  nailing  down  the  cover  of  a 
trunk  three  weeks  before. 

Past  History. — He  knew  nothing  of  his 
infancy  or  childhood.  He  had  attended  a  He- 
brew school  from  eight  to  twelve  years 
of  age  and  claimed  to  have  been  a  good  stu- 
dent. At  fourteen  years  of  age  he  had  an  ab- 
scess in  the  right  side  of  the  neck  which 
opened  spontaneously  but  which  continued 
to  discharge  pus  for  at  least  a  year.  During 
this  time  he  was  confined  to  bed,  being  par- 
alyzed on  the  right  side  and  having  difficultv 
with  his  speech.  No  other  details  of  this  ill- 
ness could  be  elicited.  When  twenty-five 
years  of  age  the  patient  contracted  gonor- 
rhea and  was  treated  for  a  period  of  six 
months.  He  married  at  the  age  of  twenty-six 


and  his  only  child,  a  girl  of  nine  months,  is 
in  good  physical  condition.  I"or  the  last  year 
he  has  been  practicing  coitus  interruptus. 

Faiiiily  History. — This,  as  far  as  the  pa- 
tient knows,  is  negative  for  three  genera- 
tions. 

The  patient  was  very  evasive  while  giving 
the  anemnesis.  He  denied  ever  having  been 
to  this  or  any  other  clinic  before.  He  was 
dull,  and  appeared  to  have  considerable  dif- 
ficulty in  grasping  the  significance  of  the 
Cjuestions  of  the  examiner  although  the  lan- 
guage used  was  the  patient's  native  tongue. 

physicxl  examin.\tion 

Voluntary  Motor  System. 

Abnormal  Attitudes  and  Dcfonuitics. — 
The  head  was  held  rigidly  erect.  There  was  a 
bulging  in  the  left  side  of  the  neck  and  in 
the  left  occipital  region. 

Gait. — In  walking  the  patient  revealed 
a  definite  spasticity  in  the  right  lower 
extremity. 

Coordination. — The  cquilibratory  coor- 
dination tests  were  normal.  There  was  no 
Romberg  and  the  patient  was  able  to  stand 
properly  on  either  foot.  The  non-equilibra- 
tory  tests,  as  shown  by  the  finger  to  finger, 
finger  to  thumb,  and  toe  to  object  tests,  re- 
vealed a  normal  response  in  the  left,  with 
definite  ataxia  in  the  right  side.  The  right 
finger  showed  definite  past  pointing  to  the 
left.  Heel  to  knee  test  showed  a  normal  re- 
sponse on  the  left  side,  and  ataxia  on  the 
right.  The  result  of  the  tests  was  the  same 
whether  performed  with  the  eyes  open  or 
closed.  Adiadochokinesis  was  present  in  the 
right  and  doubtful  in  the  left.  Dysmetria  was 
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present  in  the  right  and  doubtful  in  the  left.         Xerve  Status. — This  was  normal. 

There  was  more  of  a  rebound  in  the  right  ^^,,^„   ,  c   ,  ,^„,       r^,  ■      .   .  ,-,- 

.  '^  General  Sexsory. — This  status  was  dit- 

^i?/.?,    ,       .    '       r^,  -  1  hcult  to  elicit  because  of  poor  cooperation 

Skilled    Acts. — These     were    pertormed  ,  ^     .•  ^.i         4.-     4-  xj      i  4   1 

„     _,  ,  ,  ■  ,        J  on  the  part  ot  the  patient.  He  showed,  how- 

rather  awkwardly.  The  speech  was  thick  and  ^c-^^--,.-      •    ^i  ^^ 

-  ,    ^        ,  ,         .  ever,  dehnite  diminution  in  the  pain  and  tem- 

rather  slurring.  Test  phrases  showed  no  tor-  ^^^^^^^^^  ^^^^^^^  ^^^  ^^^^  ^^^^  ^.^^^  including  the 

mal  speech  disorder.  j^^^  ^j^^  ^^  ^j^^  ^^^^^  ^^^^  ^  ,^j^^  ^^.^;.^^^^_ 

Abnormal      Involuiitarv      Moz'ciiicnts. —  .•        •      ,,  1      ..     j  j      -i      ^ 

^,  .      ,      -.  r  ,,,    ...  tion   in   tlie   muscle   tendon   and   vibratory 

These  were  seen  in  the  torm  01  nbrillarv  ,^  ,,        •  1  ,.    -j  ..•     i     1     •     .,1 ' 

...         .      ,        .  ,       ,       , ,  ,  .        ■  senses  on  the  right  side,  particularly  in  the 

twitchings  in  the  right  shoulder  and  m  the  .  ,        •,  ,  •  n     ■     /1      .. 

,   .      ,,*'.,  *',  lower  extremity  and  especially  in  the  toes. 

left  abdominal  muscles.  >  .  .-  ,,      '  j  4.    1    '      i-  1  4.    •  1  ^ 

At  times,  there  seemed  to  be  a  slight  right 

Reflexes:  astereognosis. 

Deep 

Left  Right  CRANIAL  Nerves. — The  olfactory  nerves 

J^^^  °  °  were  normal. 

Biceps    ...............  2  3  Each  eye  showed  perfect  vision  and  the 

Triceps  3  3  fundi  presented  nothing  abnormal.  The  pu- 

^^^'^^  ^  ^  pils  were  unequal,  the  right  being  larger  than 

\\r^^i 3  3  the  left;  they  reacted  promptly  to  light  and 

Suprapatellar  3  4  to  accommodation.  The  right  palpebral  hs- 

P^"-""^"'  ^       ^      ,    3  sure  was  somewhat  less  than  the  left.  There 

Patello-adductor   R  to  L  i        L  to  R  i  ^  ,  ^,  ,       ,-  ^1 

Tibio-adductor  (periosteal).  2  2  was  no  nvstagmus  and  the  movements  ot  the 

Tibio-adductor  RtoLi       L  to  R  i  eyes  were  not  limited  in  any  direction. 

Cuboido-digital  o  o  j\^q  acoustic  nerve  and  ear  showed  noth- 

Achilles    4  5  ■  ,  , 

Ankle  clonus   transient       permanent  mg  aDIlOrmai. 

e  ^    ,-     ,  The  trigeminus  nerve  was  intact  except 

Left  Right  for  slightly  impaired  corneal  reflexes.  The 

Ciliospinal  o  o  mouth  showed  an  irregular  setting  of  the 

Supra-uml.ilical  2  2  ^^^^j^  ^^^^  Congested  tonsils. 

Supra-puluc    2  2  o 

Upper  lateral  abdominal. . . .  2  2  The  taste  was  normal. 

Lower  lateral  abdominal —  2  2  xjig    ninth,    tenth    and    elcvciUli    cranial 

Cremasteric i  „„'.„,  nerves     showed     nothing     abnormal.     The 

Babinski    (toe)    o  present  ,,,       ,  ,     ,    r         ?      1  1  1 

(fanning)  o  present?  twelfth  showed  defect  in  the  rather  avvk- 

Chaddock  o  present.''  ward  movement  of  the  tongue  and  in  the 

Op^r'''™   o  "T"''  thick  articulation. 

Gordon  o  o 

Schafer o  o  Mental  STATUS. — This  willbe  discussed 

0  =  absent,   I  =  slight,   2  =  active,  4  =  with   tran-  .      ,     ^,         1   .    •,  1   ,. 

sient   clonus,   5  =  with  permanent   clonus.  in  further  detail  later  on. 

Muscle  Strength.— Th^  patient  was  unable         Cranial  MoRniOLOGY.-Nothing  abnor- 

to  bend  his  head  forward  and  backward  and  '"■''  ^^'-'^  f"""^'- 

was  definitely  limited  in  moving  it  from  si<U-  Svsticmic. — (ieiieral    systemic    examina- 

to  .side.  There  was  slight  atrophy  of  the  right  (ion  showed  paljiable  thyroid,  large  tonsils, 

biceps   muscle.    Otherwise   the   musculature-  and  enlarged  inguinal  nodes.  The  heart  was 

was  of  normal  consistency  and  its  tone  nor-  ,,f    iKJiiiial    si/e,    was    regular    in    r.ite    aiul 

mal  throughout.  ihylhni  and  there  were  no  inurnitirs.   lUnnd 

Abnormal  Associated  Muvcnients. — Pro-  pressure  was  125/80.  Lungs  were  negative. 

nation  signs  of  StriimiK-ll  were  present  in  the  The  gastrointestinal  tract  ])resentcd  nolhing 

right,   and    Moffman's  sign   was  jirescnt    in  ahnornial.   Then.'   was  a  large  Icl't    inguinal 

botii  right  and  left.  lu  rnia. 


Brown-Sequard  Syndrome  Due  to  Tuljerculous  Spondylitis 


43 


LABORATORY    TESTS 

Wassermann  of  tlie  l)lo(id  and  of  tin- 
spinal  fluid  also  was  nej^ative.  There  were 
no  cells  in  the  spinal  fluid  and  the  globulin 
was  negative. 

Roentgenological  examination  of  the  lat- 
eral and  antero-posterior  cervical  region 
showed  a  scoliosis  of  the  upper  cervical  spine 
due  to  an  old  healed  Pott's  disease  in  the 
bodies  of  the  second  and  third  cervical 
vertebrae.  (Figs,  i  and  2.) 


world  was  indebted  because  of  his  mere  pres- 
ence in  it.  Winning  his  confidence  to  a  cer- 
tain extent  brought  out  the  confession  that 
his  sole  aim  in  vi.siting  the  Clinic  was  to  gain 
the  interest  of  the  social  service  worker  to 
help  him  look  after  his  family  as  he  did  not 
feel  well  enough  to  work. 

Emotionally  he  was  rather  unstable;  his 
mood  was  that  of  depression  alternating 
with  definite  exaltation.  It  was  hardly  ade- 
f|uate  to  the  stimulus  eliciting  it.  There  were 
no  delusions  or  hallucinations.  Both  for  re- 


To  refer  back  to  the  mental  status,  in  this 
regard  the  patient  presented  rather  interest- 
ting  phenomena.  His  general  attitude  and 
manner  were  those  of  an  individual  constitu- 
tionally rather  than  mentally  defective.  His 
failure  to  grasp  the  significance  of  the  ex- 
aminer's questions  was  not  due  to  an  inher- 
ent mental  defect,  but  to  an  unusual  sus- 
piciousness which  seemed  to  dominate  his  en- 
tire conduct.  He  was  very  slow  in  answering, 
weighing  each  reply  carefully  and  with  most 
apparent  shrewdness.  His  attitude  towards 
life  was  that  of  an  individual  to  whom  the 


\'entk.\i,  \"ii:\v  of  Cervical  Spine. 


mole  and  recent  events  the  memory  was 
good,  and  the  grasp  on  current  events  as 
well  as  general  school  knowledge  was  very 
good.  The  patient,  however,  had  no  insight 
into  his  condition. 

Mis  attitude  towards  the  examiner  and 
towards  conditions  in  general  is  well  illus- 
trated by  the  fact  that  his  physical  condition 
indicated  an  old  standing  disease  which  must 
have  given  him  trouble  on  some  previous  oc- 
casion and  which  would  lead  one  to  believe 
that  he  must  have  visited  some  clinic  or  dis- 
pensary, and  yet  he  persisted  in  denying  that 
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he  had  ever  done  so.  He  was,  however,  rec- 
ognized by  a  worker  in  tliis  Clinic  as  having 
been  here  for  treatment  in  191 7.  ^^  hen  this 
was  called  to  his  attention  he  repeatedly  re- 
fused to  acknowledge  tlie  fact,  and  only  ad- 
mitted it  when  confronted  by  the  record  of 
his  old  history.  The  history  was  recorded  as 
follows : 

"Case  Xo.  9659.  Feb.  7,  191 7,  age  twenty- 
three,  single,  male,  complained  of  pains  in 
the  gvims  and  headache  which  had  come  on 
four  days  ago.  The  pain  came  on  suddenly 
in  the  gums  and  the  right  side  of  the  head 
and  face  and  was  of  a  constant  nature.  He 
also  complained  of  dyspnea  and  of  frequent 
diurnal  urination.  Physically  nothing  abnor- 
mal was  found  except  filthy  teeth,  fetor  oris, 
caries  and  calcareous  deposits  on  teeth,  and  a 
slight  tremor  of  the  hands.  Reflexes  ecjvial 
and  normal.  Sensory  examination  normal. 
Diagnosis:  torticollis." 

The  outline  followed  at  the  time  of  this 
earlier  examination  was  definitely  inade- 
quate and,  while  satisfactory  for  grosser 
neurological  cases,  entirely  useless  for  such 
subtle  cases  as  this  one. 

SUMMARY 

This  case,  a  man  twenty-eight  years  of 


age,  married,  a  Russian  Hebrew,  constitu- 
tionally inferior,  who  came  to  this  clinic  in 
191 7  complaining  of  pain  in  the  gums  and 
general  headache  and  who  tlien,  according  to 
the  record,  showed  nothing  abnormal  except 
tremor  of  the  hands,  filthy  teeth,  fetor  oris, 
and  caries  and  calcareous  deposits  on  the 
teeth;  was  diagnosed  as  torticollis;  re- 
turned to  the  clinic  in  1920  complaining  of 
stiffness  in  the  right  hand  and  foot;  on  phy- 
sical examination  showed  definite  twitching 
in  the  right  shoulder  nuiscles,  definite  right- 
sided  non-equilibratory  ataxia,  right-sided 
Babinski,  and  transitory  supra-patcllar 
clonus,  right  abnormal  associated  move- 
ments, diminution  in  temperature  and  pain 
senses  in  the  left  side  except  the  face,  and 
diminished  muscle  tendon  sense  in  the  right 
lower  extremity  especially  the  toes ;  negative 
blood  and  spinal  Wassermann  reaction ;  and, 
roentgenologically,  scoliosis  of  the  upper 
cervical  spine  due  to  an  old  healed  Pott's  in 
the  second  and  third  cervical  vertebrae.  The 
lesion  of  the  cord  was  in  the  cervical  region, 
mostly  right-sided  and  mostly  lateral,  the 
tracts  involved  being  the  right  spino-cerebel- 
lar,  the  right  spino-thalamic,  the  right  py- 
ramidal, and  the  right  columns  of  (ioll  and 
Burdach,  causing  the  above  symptoms. 


NEUROLOGICAL  BULLETIN 


VOLUME  III 


February,  1921 


NUMBER  2 


SPEECH,  ITS  DEVELOPMENT  AND  INTEGRATION  WITH 
THE   INTELLIGENCE 

Bv  MKHAEL  OSXATO,  M.D. 
Associalf 


cssor  of  Xcuroloux ,  \\\v  York  Post-tiiadiiatc  Medical   School  ami   Hospital; 
cialc  in  Neurology,  Columliia  University;  Assistant  Chief  of  Clinic, 
Neurological  Department,  ^'anderbilt  Clinic 

NEW    YdUK    CITY 


\\\RT  1. 

Tlie  sitlijcct  111'  tlu-  development  of  speech 
in  the  human  and  its  (Hsturhances  has  al- 
ways engaged  the  interest  o|  medical  men. 
Discussions  ol  this  snhjeet  ha\e  re>iille(l  in 
the  alignment  on  o|)i)ositc  sides  of  those  who 
adhere  to  tlu-  desire  strictly  to  localize  this 
function  in  more  or  less  sharjiK-  circmn- 
scrilied  areas  of  the  hraiii  and  those  who  ha\e 
contended  that  >|ieeeh  is  not  so  exacth' 
localizalile  a  Itmclion  and  that  it  depends  on 
the  wofkiiig  of  the  entire  hrain  as  a  whole  Ia 
the  process  of  association  and  correlation. 
The  most  acrid  controversy  of  recent  nu-di- 
cal  history  took  |)lace  in  I'rance  helween  the 
proponents  of  these  twd  sides  of  the  ifties- 
tioii  and  resulted  in  man\-  hitter  and  some- 
times personal  criticisms.  .\s  is  usual  with 
controversies  of  this  kind  \erv  little  real 
hcnefit  has  accrtied.  Recent  criticisms  of  the 
aitthor's  mouograiih  on  aphasia  have  shown 
that  it  is  possihle  to  hcgin  the  same  sort  of 
controversy  in  this  country,  providing  that 
those  who  h,i\e  the  hroadest  conception  ot 
the  speech  ftmctions  ai-e  going  to  allow  them- 
selves to  he  distracted  from  a  consideration 
of  anvthing  hut  the  piireK  scieiuilic  side  ot 
this  i|ue^tioii. 

The  (lifliciilly.  it  has  seemed  to  me.  has 
heen  that  the  two  main  elements  in  >peech 
prothtctioti  are  not  always  tlelinitel\  sepa- 
rated. Articulate  speech  is  the  purely  mechan- 
ical sound-producing  function  which  de])ends 


on  a  preservation  of  the  imiervation  of  the 
muscles  of  the  palate,  laryn.x.  lips  and  face, 
and  (juite  as  important,  of  the  lungs  and 
chest  musculature  including  the  diaphragm. 
.\rlicnl;ile  speech  therefore  looked  at  in  this 
wax  is  a  ptireh  kinetic  thing  and  has  the 
same  mechanics  as  any  other  skilled  act.  So 
too  with  writing  and  mimicrv,  which  are  the 
iither  motor  forms  of  speech  expression. 
Indeed  one  might  with  pro])riet\'  include  here 
the  entire  facial  nuisculature  and  that  of  the 
trunk  and  extremities,  for  one  can  just  as 
Muely  "si)eak"  Ijy  assuming  an  attitude  or 
hy  using  various  exjiressions  of  the  face  as 
( ine  can  1)\-  articul.ation. 

The  other,  hroader.  element  in  the  suhject, 
is  the  matter  of  intelligent  thought  and  its 
development.  Speech  is  a  function  whicli  he- 
longs  to  gregarious  animals  and  exists  he- 
cause  of  the  necessity  for  conveying  thought, 
which  is  simply  another  way  of  saying  that 
(inl\  in  this  way  can  these  animals  coni- 
nninicate  their  desires  and  give  exjjression  to 
their  needs  and  \earnitigs. 

Speech  is  ;i  learned  function,  l-'verxone 
must  learn  to  s[)e;ik.  it  develops  apace  with 
the  intelligence.  The  expression  of  thought 
in  speech,  whether  it  I)e  articulate  or  hv  the 
assumption  of  facial  or  other  iittiltnles  or  hy 
w  riting.  is  made  jiossihle  through  the  integra- 
tion of  ,1  series  of  .symhols.  These  are  mainly 
sound,  visual,  gesture  (kinesthetic  and  pro- 
]irioceptive),  olfactory  and  tactile  symbols. 
These  symbols  in  order  to  be  used  in  speech 
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must  have  a  common  meaning  to  the  intU- 
vidiial  members  of  a  group.  All  of  tlie  sym- 
bols are  learned  however,  and  because  the 
individual  training  and  environment  varies 
so  much,  the  method  of  learning  these  sym- 
bols must  necessarily  be  a  variable  process. 
The  speech  functions  therefore  develop  hand 
in  hand  with  all  other  forms  of  intellectual 
development  and  are  an  integral  part  of 
intelligence  as  a  whole.  To  clarify  this  con- 
ception one  need  only  turn  to  every  day 
experience.  The  children  who  come  to  us 
ignorant  and  untaught  from  foreign  shores, 
possessing  so  few  of  the  symbols  mentioned 
that  speech  in  their  own  language  is  mono- 
syllabic, or  poor  in  its  conception  and  ab- 
stractions, develop  through  the  process  of 
education  and  contact  with  a  plenteous  en- 
vironment, a  great  number  of  the  necessary- 
symbols  and  soon  are  able  to  give  expression 
to  the  thought  thus  developed  in  them  in  the 
most  acceptable  forms  of  our  own  language. 
The  individual  speaks  best  (using  speech  in 
the  broader  sense)  who  has  learned  most. 
How  either  of  these  processes  can  be  defin- 
itely separated  one  from  the  other  is  some- 
thing beyond  our  ability  to  understand.  This 
function  cannot  therefore  be  localized  in  the 
brain  in  any  such  areas  as  have  been  dia- 
grammatically  taught  us  in  the  past.  The  pro- 
jection centers  in  the  motor  sensory  area  of 
the  cortex  have  an  undoubtedly  accurate 
localization,  as  have  also  the  auditory,  visual 
and  olfactory  centers.  But  speech  in  its 
broadest  sense  cannot  be  localized  in  any  way 
comparable  to  these. 

Articulate  speech  is  a  particularly  skilled 
act  and  it  results  from  a  necessity  which  is 
inherent  in  all  of  us  to  express  our  desires 
and  abstract  thoughts.  Articulate  speech, 
however,  is  only  one  means  of  ex[)ressing 
and  interchanging  thought  in  answer  to  our 
instincts,  urges  and  emotions,  'i'lu-  assuni])- 
tion  of  attitudes,  modulation^  of  torn-,  niiiii- 
icry,  reading,  writing,  etc.,  arc  ail  jtarls  of 
the  speech  mechanism.  The  nature  of  speech 
in  any  given  animal,  man  being  considered  as 
the  highest,  depend^  for  its  refinement  and 
efficiency  on  the  (■f)mpk-.\-ity  of  his  intellect, 


and  this  in  turn  depends  on  the  number  of 
his  needs,  urges,  instincts  and  emotions  and 
the  necessity  for  giving  expression  to  these. 
The  broadening  of  intelligence  and  the  devel- 
opment of  intellect  or  mind  is  synthetically 
arrived  at  by  the  development  of  our  reac- 
tions to  the  instincts  and  the  emotions  limited 
only  by  our  environment  and  our  powers  of 
adaptation  and  assimilation.  One  notes  that 
w-e  have  in  this  broad  way  also  made  it  pos- 
sible to  include  speech  as  a  function 
possessed,  possiblv,  bv  primates  other  than 
man.  That  there  is  sufficient  basis  for  this 
possibility  has  been  developed  by  various 
students  of  animal  behavior.  It  has  become 
a  necessity  for  the  investigation  and  under- 
standing of  many  medical  problems  to  look 
to  comparative  anatomy,  physiology  and  psy- 
chology for  a  correct  understanding  of  them. 
Attempts  have  long  ago  been  made  to  under- 
stand human  intelligence  or  the  human  mind 
by  observing  the  psychological  problems  in- 
volved in  their  simplest  state  in  animals. 
There  is  no  good  reason  why  our  problem 
should  not  be  attacked  in  the  same  way. 

It  does  not  seem  merely  a  coincidence  that 
of  the  various  studies,  the  animals  most  fre- 
C[uently  chosen  were  the  apes  and  monkeys. 
It  is  a  matter  of  common  knowledge  that 
these  animals  are  the  most  intelligent  in  the 
animal  kingdom  excepting  man.  Of  the  vari- 
ous birds  which  have  the  power  of  imitating 
human  speech  or  song,  the  parrot  is  not  only 
the  mcist  excellent  example,  but  combined 
with  this  he  possesses  as  a  necessary  corol- 
lary the  greatest  intelligence.  Green  ^  has 
given  numerous  instances  of  extraordinary 
intelligence  observed  by  him  in  both  the  par- 
rots and  ])arakeets.  This  author  has  made 
many  oI)servations  of  interest  and  quotes  a 
number  of  incidents  of  their  behavior  which 
might  be  taken  psychologically  to  mean  that 
tiiese  birds  not  only  have  the  al)ility  to  imi- 
tate but  also  are  caiialile  ol  associating 
articulate  si)eecli  witii  symbols,  recognition 
ol'  persons  and  sim])le  forms.  These  are 
simple  I)Ut  nevertheless  umuistakable  signs 
of  thought  i)roces.ses.  Many  other  incidents 
arc  (|uote(l  by  Page  "  of  the  use  of  language 
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by  parrots,  not  onl}-  in  a  repetitive  Imi  alsu 
in  a  rudimentarily  intellij^ent  way.  Time  and 
again  these  authors  observed  what  appeared 
to  be  lumiistakable  evidence  that  some  of 
these  birds  were  able  to  understand  a  \ery 
little  of  what  they  were  saying  and  used  lan- 
guage not  merely  as  an  imitative  automatic 
cry  without  intelligence,  but  by  means  of  .as- 
sociation and  experience  gave  some  sign  of 
understanding  a  few  of  the  things  the\-  ut- 
tered, .and  of  being  able  to  give  expression 
b\-  utter.ance  to  certain  emotional  states. 
Green,  who  is  a  physician,  on  page  ,,2  of  his 
book  notes  that  a  solitary  budgerigar  par- 
akeet will  utter  calls  for  a  mate  after  a  time 
and  suffers  from  an  acute  depression  which 
is  termed  pairing  fever.  If  not  relieved  he 
will  refuse  food  and  die  as  a  result  of  his 
depression.  .Ml  of  the  parakeets  described  b\' 
Green  show  a  distinct  correlation  between 
their  intellectual  jjowers  <and  their  aljilit\-  to 
mimic  sounds  and  speech.  In  other  words,  in 
direct  proportion  to  the  ability  which  they 
have  to  utter  speech,  does  one  find  that  these 
animals  show  other  evidences  of  intelligence. 
Page,  in  the  first  20  pages  of  his  l)ook,  gives 
a  descrijjtion  of  the  African  gray  and  the 
Mexican  double  yellow  parrots  and  definitely 
states  that  they  are  not  only  the  best  talking 
parrots  but  also  the  most  easily  taught  and 
the  most  intelligent.  He  refers  (p.  51  )  to  the 
fact  that  the\'  sing  and  whistle  and  >peak 
better  and  i)ossess  a  larger  vocabulary  the 
earlier  they  are  taught,  so  that  it  seems  (|uile 
definitelx'  est.ablished  in  these  animals  that 
intelligence  and  the  ability  to  .articulate 
human  speech  go  together. 

A  definite  statement  is  made  b\-  these  au- 
thors that  the  brains  of  ])arrots  are  propor- 
tionately much  larger  than  those  of  any  other 
aniiual.  Page  refers  (pp.  180-182)  to  other 
talking  birds,  such  as  the  magpie,  raven,  star- 
ling and  crow  and  also  to  the  talking  myn.i. 
bluejay  and  jackdaw.  He  says  that  these  ani- 
mals have  a  less  retentive  memory  than  the 
parrot  and  also  are  undoubtedly  less  intelli- 
gent, and  that  their  speech  and  even  their 
power  of  imit.ating  speech  and  sound  are 
much  more  limited.   Some  of  tlioe  anim.al-- 


are  able  to  imit.ate  sounds  or  even  one  or  two 
words  or  phrases  which  however  must  be 
frequently  repeated  to  them.  All  of  these 
birds.  Page  says,  can  be  taught  a  little  speech 
if  tlie\-  are  (jbtained  early  and  trained 
diligentlw 

It  is  not  my  ol)ject  to  enter  into  <a  con- 
troversN'  of  a  p>\ chological  nature  as  to 
whether  true  thought  in  the  human  sense 
occurs  in  these  anim<al>,  but  it  seems  impos- 
sible to  deny  tli.at  the\  possess  a  certain  de- 
gree of  intelligence,  and  that  the  greater  this 
degree  the  greater  their  .ability  to  utter  .and 
to  mimic  human  sj)eech. 

Regarding  monkeys  and  apes  and  other 
infr.a-hum.an  primates,  lessons  similar  to  this 
can  be  learned.  Unfortunately  the  only  reli- 
able observations  on  monkeys  made  b\'  medi- 
cal men  were  made  with  objects  in  view 
other  than  those  which  interest  us.  The  atten- 
tion of  G.  V.  Hamilton  '''  and  Edward  J. 
Kempf  *"^  was  directed  towards  the  social 
and  se.xual  behavior  of  primates.  However, 
in  going  through  their  work  one  finds  un- 
doubted evidences  of  an  embrvonic  state  of 
intelligence  in  these  anim.als  in  the  sense 
most  often  accepted  by  psychologists.  Every- 
one knows  that  the  powers  of  mimicry  and 
imitation  in  primates  is  \  ery  highly  devel- 
oped. Kempf  (p.  137)  refers  to  the  f.act  that 
monkeys  will  often  protect  their  favorites 
from  persecution  by  other  monkeys  even  at 
the  risk  of  severe  punishment.  Garner  * 
refers  to  the  fact  that  a])es  show  solicitude 
when  members  of  their  faniiK-  are  ill  and 
that  they  have  a  marked  instinct  of  curiosity 
and  are  greg.irious  .and  th.at  they  appear  to 
show  gratitude  and  are  able  to  express  by 
means  of  speech  states  of  danger  and  fear, 
and  also  are  able  to  communicate  their  de- 
sires. Concerning  ( i.irner's  obser\;itions  nii^re 
will  be  said  later. 

Hamilton  states  (p.  ^^7)  that  the  animals 
under  his  observation  possessed  the  un- 
doubted power  to  give  expression  to  at  least 
three  different  kinds  of  hunger  or  needs  for 
individual  satisfaction.  These  impelled  the 
animals  toward  manifestations  of  sexual 
l)eha\  ior  .and   consisted  of    (i)   hiniger   for 
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sexual  satisfaction.  (2)  hunger  for  escape 
from  danger,  and  (3)  hunger  for  access 
to  an  enemy.  His  conclusions  and  those  of 
Kempf  would  mainly  appeal  to  those  inter- 
ested in  the  psychology-  of  the  sexual  instinct 
and  are  indicative  of  the  low  levels  to  which 
the  minds  of  these  animals  have  developed ; 
nevertheless,  undoubted  signs  of  their  ability 
to  give  expression  to  this  low  type  of  intelli- 
gence were  found  b\-  these  observers  in  the 
apes  studied.  A  psychologist.  S.  J.  Holmes  " 
(p.  50)  quotes  Herbert  Spencer  as  saying 
that  "if  the  doctrine  of  evolution  be  true,  an 
inevitable  implication  is  that  mind  can  be 
understood  only  by  observing  how  mind  is 
evolved."  This  author  (p.  259)  describes  his 
experiments,  which  are  simply  a  repetition  of 
more  extensive  and  more  painstaking  experi- 
ments on  larger  groups  of  monkeys  observed 
by  Kinnaman  and  Thorndike.*  These  psy- 
chologists by  means  of  testing  the  abilitv  to 
associate,  as  seen  in  the  performance  of  defi- 
nite experimental  tests  with  glasses  and 
cubes,  locks,  colors,  forms  and  various  tvjjes 
of  trap  apparatus,  all  of  which  were  fre- 
quently repeated,  attempted  to  gauge  tlie  in- 
telligence of  monkeys.  It  must  be  understood 
of  course  that  these  animals  were  transported 
to  an  environment  which  was  entirely  strange 
and  that  they  were  in  captivity  and  either  in 
complete  solitude  or  in  the  company  of  only 
one  or  several  of  their  own  or  other  species 
of  primates.  Holmes'  experiments  (p.  259) 
led  him  to  the  belief  that  the  mind  of  a 
monkey  is  developed  by  his  instinct  of  curi- 
osity and  his  reactions  to  tlie  instinct  of  tlie 
acquisition  of  food  and  se.xual  satisfaction. 
As  a  result  of  numerous  experiments  with 
boxes,  traps  made  of  nniled  Iioards,  etc.,  all 
of  which  contained  food  llie  obtaining  i<\ 
which  was  the  reward  for  the  aniinnl  .iml 
acted  as  the  stimulus  which  im])el!c(l  liini  1m 
follow  out  the  experiments.  Holmes  con- 
cluded that  his  nifjnkcy  was  possessed  of  a 
quick  perception,  rapid  judgment  I)ut  no  de- 
liberate reasoning  or  aljstract  ideation.  Mis- 
takes were  repeated,  particularly  if  even 
mild  difficulties  were  placed  in  the  way  of 
the  acconipiislimcnt  of  the  test-,  I  lis  monkey 


seemed  to  learn  simple  things  by  chance  suc- 
cess and  by  elimination  of  useless  move- 
ments, which  is  also  the  description  of  the 
result  of  the  successful  experiments  de- 
scribed by  Thomdike.  Holmes'  monkey  was 
only  a  small  bonnet  monkey,  rather  young, 
and  as  he  says,  the  objection  is  always  per- 
missible that  this  monkey  may  have  been  an 
unusual  individual  possessing  a  personal 
trait,  characterized  by  ineptitude.  This  ex- 
periment of  Holmes  had  been  performed 
many  times  before  in  a  more  thorough  man- 
ner and  with  a  greater  number  of  monkexs 
by  Kinnaman  ^  and  Thorndike  "  and  many 
others.  All  of  the  experiments  were  similar 
to  a  certain  degree.  The  animals  were  asked 
to  solve  the  problem  of  getting  food  or  free- 
dom or  sexual  satisfaction  (Hamilton)  by 
overcoming  obstacles  such  as  escaping  from 
intricately  constructed  wire  cages,  opening 
locks,  choosing  forms  and  colored  candy, 
etc.  As  a  result  of  his  very  careful  experi- 
ments Kinnaman  (pp.  200-213)  believed 
that  the  monkey  was  able  to  recall  by  images, 
objects  and  persons  not  present  to  the  senses. 
He  also  believed  that  his  monkeys  gave  ex- 
amples of  the  use  of  generic  images  such  as 
Ribot  called  "intermediate  abstraction."  This 
is  a  higher  form  of  mental  process  than  the 
simple  idea  or  notion  or  the  simf)le  memory 
of  a  particular  sensory  percej^tion.  In  these 
examples  Kinnaman  felt  that  his  monkey's 
were  able  to  coml)ine  simple  ideas  into  com- 
posites without  the  aid  of  language.  This 
tod  is  a  fairly  high  degree  of  intelligence.  He 
felt,  liiiwever,  tiiat  higher  conce|)ts  and  ab- 
stractions re(|uiring  the  use  of  language  were 
whr)lly  wanting.  He  agreed  with  Kibot '" 
tliat  llu'se  animals  possess  the  power  nf 
forming  interniediate  abstractions  with 
merely  "positions  of  the  body  or  calls  as 
signs  of  these."  He  believed  that  the  faculty 
of  abstracting  even  in  liiese  lowest  foi-nis, 
iiowever,  is  the  same  proci'ss  as  the  higlier 
abstractions  occurring  in  man,  and  lh;il  this 
development  is  de|)en(Unl  on  ilir  same  pro- 
cess as  that  of  intelligence  and  of  language, 
and  that  "it  exists  in  embr\'o  in  lliosc  ])rimi- 
tive  o()crations  wliicli  arc  ]ii-opcrl\'  coniTrned 


Dc\cl()])infnt  of  Spcci'li  and  liilc.yratii)ii  witli  lntflli,t(fnce 


5« 


willi  lliL-  concrete,  i.e.,  perception  and  repre- 
sentation." 

Witiiont  ,i,^oin,s,^  too  deeply  into  the  p>_\ - 
cho|o,t;ic  intricacies  of  llie  jirohleni,  a  care- 
ful review  of  the  literature  on  animal 
behavior  as  it  applies  to  the  mental  life  of 
the  infra-human  primates  seems  to  show 
thai  while  these  animals  ha\i-  not  of  course 
the  power  to  form  abstractions  and  conce])ts 
in  the  iiij.;hest  sense  which  we  are  in  the  habit 
of  ascribin,<^  to  human  thinkin,t;-,  nex'ertheless 
they  possess  the  very  simplest  befjinnin<;-s  of 
such  powers  and  possibly  even  the  faintest 
trace  of  language  even  though  this  may  l>e 
limited  to  the  few  "calls"  described  by  \ari- 
ous  authors.  It  does  not  seem  necessarx  to 
follow  out  this  matter  any  further;  but  per- 
haps one  may  do  so  without  the  danger  of 
tingeing  his  subject  with  an  element  of  un- 
scienlilic  romancing  by  calling  attention  to 
several  publications  bv  (larner."  llis  was 
the  onl\  wiii'k  ])erfornied  under  ripuditions 
which  even  closelv  a]ipro\imate  the  normal 
life  and  enxiroinnent  of  ihese  animals.  Mis 
book  (.\pesand  .\lonke\s:  Their  Speech  and 
Language)  is  wi'rlh\-  of  j>cru>al,  although 
one  might  wish  thai  it  had  been  written  as  a 
scientific  contribution  rather  than  .as  a  popu- 
lar narrative.  This  author  (p.  lo)  was  able 
to  make  oul  nine  nionophrastic  sounds  and 
one  distinct  ph<pnelic  sound  in  cainichin 
nil  inke\>,  all  i  if  w  bich  word--.  --ound>.  cries  or 
calls,  whichever  one  wi>bes  to  call  iheni. 
seemed  to  be  e.\])ressions  of  friendship,  dis- 
tress or  fear,  (iarner  .agreed  that  monkeys 
.and  ape>  had  no  concejilion  .and  that  their 
thoughts  were  certaiiiK  not  intricate;  never- 
theless th.at  ihev  were  .able  cri  express  their 
simiile  desires,  he  liriuK  believed,  lie  be- 
lieved .also  tli,-a  nionke\>  .and  .apes  showed 
definite  traces  of  symp.athy  .and  were  pos- 
sessed of  a  gregarious  instinct  .and  the  in- 
stincts of  curiosit}'  and  niimicr\-  to  a  high 
degree,  lie  believed  th.at  the  speech  of  ,apes 
and  nionkevs  as  he  he.ard  it  in  their  n.atnral 
homes,  the  jungle  in  .\lric.a.  or  in  cages 
with  e.xperiment.al  .anim.als,  was  ;i  vohmtary 
artictil.ate  and  deliber.ate  use  of  sounds  which 
the\   understood  .and  which  other  anini.iU  of 


the  same  species  replied  to  and  understood. 
1  le  believed  that  the  higher  apes,  the  gorilla 
.and  chimpanzee,  had  a  higher  tvpe  of  speech 
th.in  monkeys  and  that  each  race  or  species 
had  peculiar  calls  of  its  own.  He  felt  that  the 
more  gregarious  the  habits  of  any  species  the 
higher  the  type  of  speech  it  had  (p.  23). 
(iarner  himself  was  convinced  that  monkeys 
and  apes  understood  his  imitation  of  their 
sounds  and  he  also  seemed  convinced  with 
Prof.  Romanes  ''  that  these  animals  were 
able  to  enumerate  and  to  distinguish  numbers 
of  objects  and  to  find  errors  in  the  sum  total 
up  to  the  luimber  of  seven  when  incorrectly 
presented  to  them.  He  agreed  with  Kinna- 
man  and  Thorndike  and  others  that  the  cebus 
w  ,is  the  most  intelligent  of  the  monkeys  and 
that  the  gorilla  next  to  man  possessed  the 
highest  intelligence  and  therefore  the  most 
plentiful  and  most  intricate  form  of  articu- 
late language.  In  the  apes  the  rudiment  of 
.1  i)aternal  instinct  is  developed  and  there  is 
.1  tendency  to  a  patriarchal  family  life  among 
them,  and  these  apes  are  cai)able  of  showiiig 
solicitude  when  members  of  their  famih-  are 
ill,  although  this  affective  st.ate  is  not  m.ain- 
tained  for  a  long  time.  The  apes  have  a  great 
number  of  words,  30  to  35  of  which  dardner 
was  able  to  understand  and  imitate.  These 
words,  calls  or  sounds,  .are  expressive  of 
gratitude,  warning,  desire  for  food  or  drink, 
or  are  expressions  of  discomfort,  fear  and 
greeting.  He  was  convinced  that  chimpan- 
zees also  made  negative  signs  with  the  head 
or  were  able  to  mimic  the  wavelike  motion 
of  the  hand  from  the  body  as  a  sign  of  nega- 
tion or  refus.al.  He  insisted  that  there  was 
pitch  .and  volume  .and  tone  to  the  voice  of 
the  apes  in  the  production  of  their  sounds, 
changes  in  which  were  regulated  to  suit  the 
v.arying  conditions  under  which  thev  were 
used,  and  that  apes  imderstooil  the  value  of 
sounds  as  a  medium  of  c<inveying  thought. 
These  observations  have  never  been  con- 
firmed by  a  medical  or  non-medical  psvcholo- 
gist  and  they  have  been  viciouslv  attacked 
.aiul  ridiculed  lioth  in  the  psychologic.il  and 
Lay  ]iress. 

It  is  with  gre.at  hesitancy  th.at  one  .accejits 
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all  of  these  statements  as  facts;  nevertheless 
all  writers  on  this  subject  agree  that  apes 
and  monkeys  have  several  distinctive  calls 
which  correspond  to  definite  moods  or  men- 
tal states  expressive  of  certain  instinctive 
needs.  For  our  purpose  this  observation  is 
sufficient. 

Xo  one  can  gainsay  that  the  apes  and 
monkeys  are  the  most  intelligent  animals.  It 
seems  definitely  established  that  they  have  a 
limited  vocabulary  of  sounds  which  express 
certain  desires  and  are  used  differently  under 
various  conditions.  These  sounds  or  calls  are 
capable  of  interpretation  by  obser\-ers  and  by 
animals  of  the  same  species  and  are  to  all 
intents  and  purposes  the  rudiments  of  lan- 
guage. If  one  remembers  that  mimicry  in 
man  is  also  an  integral  part  of  the  speech 
function,  then  certainly  no  one  who  has  seen 
trained  apes  or  monkeys  perform  on  the 
vaudeville  stage  will  deny  that  these  animals 
possess  this  rudimentary  and  inferior  form 
of  speech  and  that  they  have  it  developed  to 
a  remarkable  degree.  Whether  we  believe 
with  Romanes  and  Garner  that  animals  are 
capable  of  processes  of  reasoning  compar- 
able to  those  of  the  human,  or  whether  we 
believe  with  Thorndike  who  insists  that  ani- 
mals cannot  reason  by  analogy  or  abstractly, 
is  entirely  unimportant  for  our  purpose. 
Careful  observers  like  Kinnaman  take  a 
stand  midway  between  these.  He  lielicxes 
(p.  209)  that  the  ruling  out  of  reasoning  by 
analogy'  cannot  be  entirely  true  of  rhesus 
monkeys  and  that  "in  part  their  reasoning  is 
like  that  of  man."  Nevertheless  even  if  this 
were  not  entirely  true,  there  undoul)tedl\ 
exists  in  the  monkey  and  the  parrot  an  em- 
bryonic, a  developmentally  rudimentary 
trace  of  speech  and  intelligence  which  is  later 
seen  to  best  advantage  and  sometimes  in  its 
highest  state  of  development,  in  the  huiiian. 
These  animals  jjrobably  have  a  dim  cmi- 
sciousncss  of  the  resemlilance  of  things  and 
persons,  and  as  'I'liMrndikc  (•.x|)r<'S^c-s  it,  "tlicy 
learn  by  the  cliiimi;iii"ii  ol  u><-lrss  iiii,\c- 
mcnts  and  by  chance  success  and  liy  (iu'liiig 
pleasure  in  the  attaining  of  desires,"  Inil 
nevertheless  thev  learn,  'i'bal  tlnrc  is  a  lini 


ited  emotional  and  mental  life  Kiiuianian 
seems  convinced.  They  indulge  in  movements 
and  calls  indicative  of  fright,  anger,  a  desire 
for  their  fellows,  curiosity  and  surprise. 
Their  calls  are  particularly  loud  when  they 
are  separated  from  the  companv  of  their 
fellows.  Their  most  active  efforts  are  di- 
rected towards  the  attainment  of  sexual  and 
hunger  satisfaction.  As  a  result  of  his  experi- 
ments Kinnaman  was  convinced  also  that 
the\-  made  great  progress  and  showed  capa- 
bility in  choosing  better  methods  for  obtain- 
ing a  gratification  of  these  desires  when  ob- 
stacles were  placed  in  their  way  by  means  of 
locks  and  other  apparatus.  He  was  con- 
vinced that  they  had  to  a  considerable  degree 
the  power  of  learning  by  association  and  he 
felt  that  there  were  undoubted  evidences 
also  of  learning  by  imitation,  one  example  of 
which  was  of  very  high  order  (p.  211).  He 
was  also  convinced  that  they  liked  and  pre- 
ferred and  made  known  their  preference  for 
certain  colors,  yellow,  orange  and  green  be- 
ing preferred  to  red,  purple,  blue  and  gray. 
He  makes  the  statement  that  "human  beings 
have  not  greatly  surpassed  them  in  some  re- 
spects when  dealing  with  the  apparatus  here 
used,"  and  one  must  remember  in  consider- 
ing his  conclusions  that  he  used  rhesus 
monkeys  which  are  hot  so  intelligent  as  the 
cebus  and  certainly  not  so  intelligent  as  the 
chimpanzee  and  the  higher  ajies. 

doing  higher  in  the  .scale  of  animals  we 
now  come  to  the  study  of  speech  and  its  in- 
telligent expression  as  articulate  language  in 
children.  This  whole  matter  may  be  summed 
up  in  the  words  of  .\.  H.  Ferrard  '''  who  says 
that  "it  is  not  until  tlie  baby  begins  to  talk 
lliat  line  regards  it  as  ;ui  intelligent  unit  .  .  . 
fur  in  these  early  essays  at  talking  a  great 
(leal  of  light  is  thrown  u]H>n  the  manner  in 
which  we  all  have  learned  to  think  and  com- 
numicate  our  thoughts  to  others."  Briefly, 
the  first  cries  of  the  child  aix'  conip;iral)le  to 
the  calls  of  the  monkey  ;  they  merely  cxjiress 
(ksins  and  discomfort,  and  children  repeat 
tlieni  by  learning  that  these  cries  bring  re- 
lief. As  the  child  learns,  the.se  cries  express 
nioi-c  frciincntly  desire  than  discoTufort.  The 
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cliikl  then  liiuls  that  the  souiuls  l)riiif;  a  cer- 
tain pleasure  in  the  mere  uttering,  move- 
ments of  the  Hps  and  tongue  tickle  and  jjlease 
him  and  sounds  uttered  amuse  him.  This  is 
prohahly  the  parrot  stage.  Tlie  first  sminds 
which  we  hear  from  the  hal)\  are  the  gut- 
tural and  the  lahials. 

One  who  has  listened  to  many  l)al>ies  just 
heginningti)  talk  reniemliers  that  "giin  ,gi"'" 
and  "l)()(im  himni"  are  aniimg  the  earliest 
sounds  uttered.  (  )tten  ]iarents  take  the>e 
soimds  to  mean  a  desire  fur  water  and  the 
child  then  learns  to  associate  water  and  the 
satisfaction  which  this  gives  to  its  needs  with 
the  production  of  the  sound  which  it  h;is 
made.  In  this  way  the  hahy  makes  sounds 
which  are  the  real  "hahy  talk"  and  at  lirst 
ha\e  no  meaning,  heing  simply  produced  he- 
cause  they  are  pleasurable  and  easily  ])ro- 
duced.  Later  the  child  learns  to  as.sociate  the 
sounds  which  it  has  made  with  the  things 
that  are  given  it  or  shown  it  in  lesijonse  to 
its  cries.  The  instinct  of  imitation  in  a  child 
is  active  and  those  initial  sounds  are  repeated 
which  tile  child  is  ahle  to  articulate,  l^eiitrds 
and  lahials  follow  the  guttural  and  \  owel 
soiuids.  During  this  stage  Ferrard  says  the 
child  is  like  a  parrot  and  a  good  deal  of  its 
learning  at  this  time  is  like  the  process  de- 
scrihed  by  Thorndike  and  Kinnaman  in  the 
oh.served  monkeys.  There  is  no  cognition  or 
abstract  thinking  possible  in  the  average  child 
in  its  first  year  and  a  half  or  two  of  life,  it 
learns  sim])ly  by  associating  sounds  with  ob- 
jects and  persons  seen,  felt,  tasted  and 
smelled.  When  this  step  is  carried  fiu-tlur 
and  the  children  are  able  to  arouse  auditory, 
\isual,  tactile  and  olfactory  memories  which 
already  have  been  registered  by  this  process, 
and  to  recall  pleasurable  i)roprioceptive  sen- 
sations, then  occurs  a  combination  of  these 
images,  and  abstract  thoughts  and  concepts 
are  expressed  in  speech.  For  the  child  to  ar- 
rive at  this  point  many  stages  of  a  gradually 
developmental  sort  are  traversed  and  it  is  not 
until  the  power  of  abstract  thinking  and  in- 
telligence in  its  highest  form  is  developed 
that  we  have  speech  in  its  broadest  sense  in 
the  child.  One  need  onl\-  recall  instance--  in 


his  own  experience  with  children  to  see  hf)W 
great  a  variation  there  may  be  in  the  methods 
by  which  children  are  taught  to  associate 
and  later  to  speak  and  think.  In  the  ])roduc- 
tion  of  human  intelligence  and  speech  there 
are  at  least  five  great  afferent  pathways 
which  are  used  upon  the  basis  of  the  instinc- 
tive necessity  which  the  child  has  to  express 
its  desires,  its  needs  and  its  emotional  and  in- 
stinctive states.  These  are  the  \isu,il.  ,iudi- 
tory,  tactile,  proprioceptive  and  olfactory, 
and  taste.  Depending  on  the  degree  of  atten- 
tion which  the  child  gets  from  its  relatives 
and  parents  and  the  individual  preference  or 
accidental  methods  used  l)y  them,  various 
pathways  are  used  either  almost  alone  or  to- 
gether in  a  fairly  even  pnjportion.  The  least 
variable,  undoubtedly,  is  the  olfactorv. 

The  education  of  some  children  may  be 
,iccom])lished  through  the  use  of  one  or  a 
combination  of  some  of  ihe>e  pathwavs  to 
the  practical  exclusion  of  the  others.  Some 
mothers  and  relatives  will  >it  and  talk  and 
imitate  the  child's  sounds  and  use  the  child'> 
auditory  mechanisms,  others  show  the  child 
things  and  use  the  apparatus  for  visual  regis- 
tration, while  still  other  parents  and  relatives 
neglect  their  children  and  the  babies  have  to- 
learn  by  feeling,  tasting,  and  liy  the  proprio- 
ceptive senses,  being  enabled  in  this  wav  to 
associate  words  and  speech  with  objects  and 
persons  smelled,  touched  and  tasted.  There- 
fore one  can  readily  see  that  the  development 
of  a  regular  pattern  of  speech  "centers"  in 
the  brain  is  impossible  in  any  considerable 
majority  of  individuals,  because  serious  ^■a^i- 
ations  occur  in  the  method  of  education  and 
the  synthetic  production  of  intelligence  and 
speech  in  the  individual  child.  This  imdoubt- 
edly  accounts  for  the  fact  that  it  is  impossible 
to  follow  in  any  great  number  of  people  tlie 
diagrammatic  scheme  of  definite  speech  and 
intelligence  "centers"  for  the  combination  in 
speech  of  auditory,  visual,  tactile  and  kines- 
thetic memories.  Later,  as  the  child  begins 
to  as.sociate  writing  and  reading  with  thought 
and  speech,  "centers"  for  the  retention  of 
memories  of  written  words  and  words  which 
have  been  read  must  also  be  postulated  if  this 
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diagrammatic  scheme  is  followed.  If  it  were 
possible  to  subject  all  children  to  the  same 
method  of  education  and  to  put  them 
through  the  same  process  during  this  period 
of  development  of  speech  and  intelligence,  it 
probably  would  then  be  found  that  certain 
definite  areas  of  tlie  brain  which  had  to  do 
with  the  functions  of  speech,  had  been  de- 
veloped after  a  more  or  less  regtilar  pattern. 
This  will  explain  why  the  anatomical  and 
pathological  investigations  which  will  be 
mentioned  later  have  been  so  potent  a  factor 
in  breaking  down  our  purely  diagrammatic 
conception  of  sharply  circumscribed  speech 
"centers."  Since  the  variations  occurring 
with  the  individual  child  in  the  use  of  the 
various  special  senses  (including  the  pro- 
prioceptive as  one  of  these)  are  so  great  for 
the  production  of  simple  associations,  and 
later  of  conception  and  thought  which  find 
their  expression  in  speech,  the  nature  of  the 
development  in  the  brain  nf  this  function 
will  also  vary  greatly. 

The  reason  why  anatomy  and  patlmldgy 
have  failed  to  clear  up  the  problem  of 
aphasia  is  that  many  have  looked  upon  speech 
as  a  function  entirely  separated  and  dis- 
tinct from  intelligence,  and  have  set  apart 
certain  portions  of  the  brain  for  its  exclu- 
sive control.  If  this  were  true,  the  anatomical 
association  paths  in  the  brain  should  show 
in  every  case  definite  fiber  tracts  and  bundles 
leading  through  from  the  main  visual  or 
auditory  registering  areas  of  the  brain  to 
the  other  so-called  "centers"  in  a  perfectly 
definite  pattern  to  certain  (klinilelv  rircuni- 
scribed  groujjs  of  cells  or  "centers"  the  form 
of  which  wovild  vary  but  little  in  different 
individuals.  A  consideration  of  the  anatoiuy 
of  these  association  pathways  shows  that  this 
is  not  so.  As  Herrick  "  states;  "All  i)arls  of 
the  cerebral  cortex  are  directly  or  indirectly 
connected  with  other  parts  by  these  asso- 
ciation fibers,  so  that  no  region  can  be  re- 
garded as  the  exclusive  seat  of  any  i)articu- 
lar  cortical  function."  Although  much  study 
has  been  devoted  to  these  various  associa- 
tion fibers  of  the  cortex,  a  great  deal  of  ir- 
regularity   and    inconstancy   of    p;iltirii    lias 


been  found.  The  only  association  fiber  path- 
ways which  have  any  definite  degree  of  con- 
stancy and  which  can  only  be  made  out  in 
the  gross  by  anatomical  dissection  after  hard- 
ening of  the  brain  in  appropriate  fluids,  are 
the  cingulum,  the  fasciculi-longitudinales  in- 
feriores  and  superiores,  the  arcuate  fibers 
or  as  they  are  sometimes  called,  the  fasciculi 
proprii  and  the  fasciculus  tincinatus.  Various 
other  association  bundles  are  known  but  are 
inconstantly  arranged  and  not  always  easily 
identified.  Of  course  the  patterns  of  the  great 
association  tracts  through  the  corpus  callo- 
sum  have  a  fairly  definite  arrangement,  as  do 
those  of  the  fornix  and  the  commissures 
(smell).  The  .short  association  fibers  pass  in 
great  numbers  from  one  convolution  to  the 
next  and  are  either  intracortical  or  sub- 
cortical. The  long  association  libers  connect 
the  \  arious  large  association  "centers"  of  the 
lirain  in  the  frontal,  temporal,  teni])oro- 
parietal  and  occijiilal  regions.  The  most 
marlved  of  these  bundles,  the  superior  and 
inferior  longitudinal  fasciculi  .-uul  the 
tmcinate  fasciculus,  pass  from  and  connect 
with  eacii  oilier  the  frontal  and  ])arictal 
opercula,  the  inferim-  parietal  con\-olution, 
the  dccipilal  anil  llie  su])eri()r  and  middle 
temporal  coiniiluliims,  Ihe  lip  of  the  occi- 
pital lol'e  and  the  cunrns,  .-nul  (he  forep.art 
of  the  temporal  lube.  Xalnr;ill\-  if  ihe  ])i-o- 
cesses  of  association  in  the  ilex  (.•lii])nu'nt  nl 
intelligence  and  si)eech  were  continuously  the 
srune,  a  constant  pattern  findable  a.natoiu- 
icalh'  wdiild  i-csnll  and  these  association 
fillers  Cdiild  lie  fulldwrd  dirertlx'  to  ganglion 
cells  arranged  in  definite  groups  in  definite 
l)arts  of  the  brain.  Actually  no  such  arrange- 
ment exists  in  the  vast  inajnrilx'  of  brains 
examined  li\-  ;ni;itiiinists,  and  in  lact.  it  is 
impossililr  In  fulldw  these  associalimi  libers 
flireclK'  Im  am  nf  the  so-called  "centers."  In 
piiiiil  (if  nnnilicrs  the  s'.reatest  s\steni  of 
tlu-M-  fillers  an-  the  iiit i-an n'tical  and  sub- 
cortical assi irialii 111  IiIhts,  Kiinwii  as  the 
librae  ])ro|)riac'  and  langciilial  (iliei-s.  which 
run  in  the  cMiiic-il  !'r;i\.  It  is  inipussihle  to 
fullnw  Ihcsc  (111!  an<l  iherc  is  ccTlainb'  noth- 
ing in  ihc'  ii:ilui  r  id  .1  (Idinile  pal  I  en  i  in  I  heir 
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arrangement  and  dislrilniliuii.  In  fact, 
this  would  appear  to  he  exactly  what  one 
would  expect,  for  as  Piersol  says,''  except 
for  the  immediate  vicinity  of  the  upper  end 
of  the  J^olandic  fissure,  "the  cerebral  cortex 
at  birth  is  unprovided  with  association  fibers 
which  have  acfjuired  their  medullary  coat 
and  are  therefore  cai)al)le  of  functioning. 
Within  tlic  early  niMnlhs  after  birth,  how- 
e\'er.  the  ni\  eliiiali<  in  nf  these,  as  well  as  of 
other  tracts,  prot^i-esses  rapi<ll\-,  altli<iugli 
this  process  is  nut  e\en  inoderateK  cnui- 
jileted  until  ;ifler  the  lapse  of  se\'er;U  Aears. 
Indeed  there  is  sufficient  evidence  to  believe 
that  myelination  of  additional  fibers  con- 
tinues so  long  as  intellectual  effort  is  pro- 
gressive, the  demands  made  bv  education 
and  S])ecial  mental  exercise  being  met  by  a 
corresponding  completion  of  additional  as- 
sociation libers."  These  facts  so  well  stated 
and  based  i  m  indisputable  ;inatomicaI  e\i- 
dence  wnnld  nf  course  preclude  the  pussi- 
bility  of  the  existence  of  any  shar])ly  circiun- 
scribed,  i)urel\-  diagrammatic  localization  of 
s])eecli  functiiins  in  anv  grou]i  of  "centers." 

r.\R'r  II. 

Head.'"  T.  .Marie  ''  and  Moutier  'Miave  all 
called  attentiiiu  to  the  necessity  of  revising 
our  conce|iticin  uf  speech  ;in(l  associated 
])niblenis.  Recently  j.nmes  C'cillier'"  also 
voiced  his  sense  of  bewilderment  ;is  a  result 
of  the  confusing  manner  in  which  this  ])rob- 
lem  has  been  jiresented  and  e.xjiressed  his 
dissatisfaction  with  the  diagrammatic  locali- 
zalinn  tlu-(ii-y  of  a])hasia  and  the  "center" 
coiicepiiiin  nf  the  develoi)ment  of  speech.  I  le 
calls  attention  to  the  fact  that  these  schemes 
of  exact  localization  in  the  brain  for  the 
various  cnmpmients  of  si^eech  and  for  the 
various  t\])es  nf  a|)hasia  are  based  nmre  on 
theory  than  upon  trustworthy  pathological 
evitlence.  1  lis  objections  and  those  of  Marie 
and  lleatl  are  based  on  a  \er\  exhaustive 
consideration  of  the  path<i|ogieal  side  of  the 
subject  of  aph.asi.'i.  (  )ne  need  onI\-  rexiew  the 
statistics  of  Moutier,  .M.arie,  brankel  .'ind 
(>nuf  ■"  to  become  coin  inceil   lh;it  our  con- 


ceptions of  aphasia  are  in  a  developmental  if 
ncjt  a  chaotic  state.  The  diagrammatic  speech 
"center"  theories  have  no  basis  in  the  psv- 
chology,  anatomy  or  pathology  of  the  .sub- 
ject. These  authors  have  presented  their  con- 
clusions based  on  an  investigation  of  a  total 
of  408  cases  of  aphasia  with  autopsv.  Marie 
and  Moutier  in  304  of  these  cases  found  that 
the  meager  clinical  and  pathological  records 
lireclude  the  ])ossibility  of  drawing  conclu- 
sions of  \alue  in  at  least  201  cases.  In  the  re- 
mainder of  their  cases  the  lesions  were  lo- 
calized sufficiently  and  the  records  and 
clmical  histories  were  of  such  a  nature  that  a 
fair  study  could  be  made  of  the  jjathological 
findings  and  certain  fairly  definite  conclu- 
sions drawn. 

Recent  criticisms  of  our  conception  of  this 
.subject  as  outlined  in  these  pages  and  else- 
where make  it  necessary  that  we  draw  atten- 
tion to  the  invaluable  work  of  Moutier  pub- 
lisheil  in  his  book  on  .-ii)hasia.  This  author 
examined  all  the  autopsied  cases  of  a]ihasia 
which  were  reported  in  the  literature  from 
the  time  of  Broca  in  1861  up  to  190,').  Cer- 
tain extremely  iniixirtant  facts  are  over- 
looked or  not  known  by  our  critics.  Ikoca's 
original  contribution,  which  consisted  simplv 
of  two  observations  and  were  a  basis  for  the 
later  diagrammatic  conceptions  of  speecli. 
were  not  only  imperfectly  studied  cases  clini- 
cally, but  absolutely  valueless  pathologicallv. 
The  brains  in  these  cases  u|)  to  the  year  1008 
had  not  yet  been  sectioned.  Criticisms  of  this 
kind  should  not  detract  from  the  splendid 
work  of  a  pioneer,  but  nothing  nuist  stand 
in  the  way  of  a  projter  presentation  of  our 
subject.  INfoutier  found  that  of  the  ,^04 
autopsied  cases  201  were  absolutelv  useless 
for  any  study.  The  clinical  records  in  these 
cases  were  very  meager.  Many  of  the  brains 
had  been  reported  upon  without  the  meninges 
having  been  stripped  off  and  most  of  them 
were  luisectioned,  .so  that  the  real  extent  of 
any  pathological  lesions  present  could  not 
jiossibly  be  detected.  Of  these  20 1  useless 
observations  jh  gave  not  onW  insulTicient 
d.it.i  but  in  175  the  destructive  lesions  were 
so  extensive  that  it  would  h.ive  been  useless 
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to  draw  any  conclusions  from  these  brains. 
There  remained  in  Moiitier's  series  of  304 
observations  103  with  fairly  well  localized 
areas  of  destrviction.  There  were  19  cases 
which  were  apparently  favorable  to  the  coti- 
ception  that  speech  function  is  localized  in 
the  left  third  frontal  lobe.  Of  these  8  were 
cortTcai  and  11  subcortical  lesions.  On  tlie 
other  hand,  in  57  cases  aphasia  was  present 
and  the  foot  of  the  third  left  frontal  convo- 
lution was  absolutely  intact.  In  27  brains  the 
foot  of  the  third  left  frontal  was  destroyed 
and  no  aphasia  had  existed  in  the  patients  at 
any  time.  In  4  of  these  cases  there  had  been 
extensive  trauma,  14  were  cases  of  tumor,  5 
of  softening  and  in  2  there  were  lesions  on 
both  sides  in  the  third  frontal.  In  2  other 
cases  the  injury  on  the  left  side  had  been 
produced  surgically  in  right-handed  individ- 
uals. Therefore  in  these  27  cases  with  in- 
juries or  disease  of  the  third  left  frontal  no 
aphasia  was  present.  In  the  light  of  such 
careful  pathological  reviews  as  Moutier  has 
made  of  this  subject  one  must  hesitate  before 
committing  himself  to  the  theory  of  the 
exact  cerebral  localization  of  the  s])cech 
function.  Certainly  medical  men  do  not  ac- 
cept other  teachings  with  the  same  readi- 
ness with  which  many  have  accepted  this 
conception  of  aphasia. 

Let  us  remind  ourselves  of  the  fact  that 
we  insist  on  100%  proof  in  the  elaboration 
of  Koch's  law  when  it  is  afJijlicd  to  tlic  dis- 
covery of  a  new  organism.  Yet  here  in  a  very 
impf^rtant  problem  many  men  are  al)]e  to 
satisf V  themselves  with  a  conception  which  is 
borne  out  by  only  8  of  103  auto])sied  cases. 
To  become  impressed  uiili  the  imijorlance 
of  Moutier's  work  one  must  read  liis  Itnok 
and  see  the  minuteness  of  his  mclliod  of  in- 
vestigation and  report  upon  all  tiii^  aulo|i- 
sicd  material.  His  considcralinn  d  this  ma- 
terial is  on  the  whrde  fair  and  certainly  \  ery 
exhaustive.  The  diagrammatic  conception  of 
apha.sia  rests  upon  observations  made  upon 
brains,  many  of  which  have  not  Ixcn  sec- 
tioned and  which  have  been  subjii  ii  d  oiil\  lo 
the  most  meager  sort  of  anatomii  ,d  invc^ti 
gation.   .Many  of  the  Iirain^  cann-   I  roni  jia 


tients  who  were  luidoubtedlv  advanced  sen- 
iles or  diffuse  cerebral  arteriosclerotics. 
Some  of  the  observations  were  made  in 
brains  taken  from  patients  who  died  from 
tubercular  or  other  types  of  meningitis. 
There  were  ten  cases  of  this  type  including 
cases  of  specific  or  tubercidar  infection  and 
post-traumatic  meningitis.  In  the  tniiercular 
cases  Moutier  (p.  85)  comments  amusingly 
on  the  peculiar  phenomena  discovered  by 
some  of  the  men  who  reported  these  cases, 
that  in  the  presence  of  hundreds  of  tubercles 
nevertheless  most  of  them  according  to  these 
observers  were  found  in  the  left  hemisphere 
and  the  vast  majority  grew  upon  the  third 
left  frontal  convolution.  Wh\-  the  greatest 
damage  in  the  traumatic  and  infectious  cases 
should  be  over  this  area  is  also  wondered  at. 
Of  the  103  favorable  cases  in  Moutier's 
study  there  were  50  cases  of  brain  tumor 
either  with  operation  or  operation  and 
autopsy. 

In  considering  these  cases  Moutier  agrees 
with  Marie  that  to  use  the  symptom  of 
aphasia  as  a  localizing  diagnostic  aid  is  im- 
possible and  a  dangerous  procedure.  In  most 
of  these  cases  of  brain  tumor,  many  of  which 
were  reported  by  surgeons  and  not  In*  neu- 
rologists, the  author  doubted  the  |)resencc 
of  real  apliasia.  He  points  out  the  fact  that 
witli  l)rain  tumors,  especially  frontal  lolie 
tmnors,  various  speech,  intelligence,  nicni- 
orv  and  thought  dilTicultics  are  found,  but 
extremely  rarely  is  tluri'  any  pure  type  of 
a])hasia.  He  says  after  considering  these 
autopsied  tumor  cases,  that  "there  is  not  one 
case  of  tumor  involving  exclusively  the  foot 
of  the  third  left  frontal  convolution  in  right- 
handed  individuals  which  has  ever  caused 
aiiliasia.  Manv  times  this  coiivohUion  has 
been  com|)letcly  destroyed  li\'  the  tmiioi-  .•iiul 
no  ajihasiahas  resulted." 

llis  discussion  of  this  subject  brings  to 
ni\  mind  a  reci'nl  ]iei-sonal  case.  This  man, 
aged  fortv-eiglit,  died  at  the  Neurological 
Institute  on  the  service  of  1  )r.  I'".  Tilncy,  and 
was  (j|jer;ited  u]ion  1)\  Dr.  A.  S.  Taylor, 
who  found  at  tlie  operation  a  large  mass 
wliicli  Inrncd  r)Ul  to  be  a  mixed  cell  sarcoma 
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(report  l)y  Dr.  L.  Casaniajorj  in\  olx  in;,'-  the 
left  teniporo-sphenoidal  lobe  and  running  in- 
ward almost  to  the  midline.  The  mass  ]ira(- 
tically  destroyed  the  first,  second  and  tliiid 
transverse  jjyri  of  the  left  temporal  loiic, 
penetrated  the  Sylvian  area  and  the  Rolandic 
fissure  in  a  massive  way  and  pressed  also  on 
the  foot  of  the  left  third  frontal  cftnvolution. 
Yet  when  this  man  was  e.xamined  on  March 
i6th,  1920,  only  five  weeks  before  he  died. 
he  did  not  present  any  of  the  usual  txpes  of 
aphasia.  He  spoke  well  spontaneously,  read 
and  understood  what  he  read,  saw  and  un- 
derstood what  he  saw,  had  no  paraphasia, 
alexia  or  agraphia  and  had  a  perfect  concc]> 
tion  of  speech.  The  type  of  meuKjry  defect 
which  he  showed  seemed  to  point  more  to 
an  association  difficulty  which  made  it  almost 
impossible  for  him  to  recall  well.  He  said 
that  he  was  born  in  London  in  1871  on  the 
25th  of  December  and  that  he  came  to  the 
United  States  with  a  woman,  but  it  was  not 
until  later  that  he  said  this  was  his  mother. 
He  said  that  he  was  six  months  old  when  be 
arrived  here  and  .stated  that  the  niotber  died 
at  the  age  of  seventy-five,  but  when  asked 
what  she  died  from  he  said  "T  do  not  remem- 
ber." The  mother  died  four  years  ago  but 
he  did  not  know  the  exact  date  of  her  death, 
lie  was  al>le  to  recall  that  the  father  died 
from  an  infection  of  the  right  leg  about  six 
years  ago  but  was  not  able  to  give  the  date 
of  the  death  or  an  understandable  accmuit 
of  the  cause  of  death. 

With  considerable  effort  be  .!;a\e  the 
names  of  liis  l)rotbers  ;uid  sisters,  but  in  re- 
counting their  ages  he  was  only  al)le  to  say 
that  he  remembered  there  was  a  two  \ ears' 
difYerence  between  them  Iiut  he  could  not  tell 
their  exact  ages.  He  said  I.,  is  lift\ -three. 
AT.  fifty-two,  ;md  then  as  to  each  of  the  other 
six  be  was  luiable  to  give  the  ages.  Concern- 
ing bis  brotlier  K.  be  said,  "He  is  eighteen 
nionlhs  older  tli.m  T ;"  Imt  even  after  consid- 
erable effort  he  was  unable  to  sav  e\;utl\ 
how  old  R.  was.  He  had  a  perfect  niemorv 
for  what  had  transpired  recently  and  his  re- 
tention of  test  phrases  and  numbers  for 
short  .and  long  iieriods  {  from  live  to  tbirtv- 


(ive  minutes)  was  perfect.  The  main  diffi- 
culties .seemed  to  be  the  recall  of  even  well- 
known  names  and  events  and  their  calcula- 
tii  .n  in  ])oint  of  time.  He  seemed  to  have  diffi- 
cult\  in  arousing  both  visual  and  auditory 
memories,  but  particularly  the  latter.  There 
was  no  difficulty  with  si)eech  on  the  motor 
side.  His  only  trouble  was  a  left-sided  head- 
ache, not  at  all  severe,  and  a  definite  memory 
loss.  lie  .spoke  and  read  well  from  diet.-uion. 
■fhere  was  not  in  any  sense  of  the  word  a 
real  aphasia  when  1  saw  him. 

This  memory  defect  corresponds  with  the 
iNjie  of  finding  that  Mingazinni  "  has  called 
attention  to  in  tumors  of  the  temporo- 
s])lienoidal  lobes. 

I  .saw  another  iiatient  at  the  Italian  field 
llosi)ital  No.  227  at  l.onig,,.  whose  entire 
left  frontal  and  the  greater  part  of  the  tem- 
poral convolution  of  the  left  side  had  been 
shot  away  by  a  piece  of  shell.  The  cranio- 
cerebral defect  was  enormous,  but  unfortu- 
n.ately  the  records  which  accompanied  the 
patient  were  so  incomplete  concerning  this 
point  that  the  exact  area  of  brain  involved 
cannot  be  definitely  stated.  The  jjatient  was  a 
right-handed  man  and  he  came  of  right- 
handed  stock,  yet,  excepting  for  an  initial 
s])eech  confusion  of  paraphasic  type  which 
lasted  for  about  two  months  following  the 
injury  and  the  operation  which  followed,  be 
had  no  speech  defect  whatsoever.  .\t  the 
lleld  hospital  where  I  .saw  him  about  nine 
months  after  the  injury,  I  could  discover  no 
si)eech  defect  which  exactly  fitted  anv  of  the 
schematic  types  of  ajjliasia  artiliciallv  con- 
structed by  theorists.  He  had  some  sharplv 
circiunscribed  memory  defects.  He  had  for- 
gotten the  names  of  a  ntuuber  of  his  bovhood 
triends,  and  was  unable  to  recall  the  name 
of  one  of  his  sisters,  but  he  wrote  long  letters 
home,  was  able  to  read  aloud  and  was  .able 
to  si)eak  and  write  from  dictation  and  soon 
reac(|uired  the  ability  to  n.ame  and  recall  his 
sister  after  much  prompting:  but  he  was 
never  able  to  recall  exactly  certain  friends 
and  some  incidents  connected  with  their  bov- 
hood associations. 

(1f  the  104  cases  of  IV.inkel  ,ind  Omif,-" 
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only  4  were  found  which  seemed  to  confirm 
Broca's  theory  of  tlie  localization  of  motor 
speech;  but  they  found  at  the  same  time  5 
cases  of  motor  aphasia  in  which  the  left 
third  frontal  convolution  was  absolutely  in- 
tact and  the  subcortical  association  fibers 
going  from  and  to  this  part  of  the  cortex 
showed  no  trace  of  degeneration.  If  these 
facts  were  not  sufficient  to  cast  serious 
doubt  on  our  theories  of  the  exact  localiza- 
tion of  speech  in  "centers."  one  might  find  it 
necessary  to  call  upon  other  evidence  to  de- 
stroy the  diagrammatic  conception  of  speech 
locaHzation;  for  instance,  the  operations  of 
Burckhardt,  a  German  surgeon,  might  be  re- 
called, who  deliberately  operated  two  insane 
patients  suffering  from  noisy  over-produc- 
tive speech,  attempting  by  his  operations  to 
produce  aphasia  and  thus  relieve  this  symp- 
tom. He  removed  5  grams  of  the  cortical 
grav  from  the  foot  of  the  first  and  second 
left  temporal  gyri  and  no  word  deafness  re- 
sulted. Eight  months  later  in  the  same  pa- 
tient he  resected  the  top  and  foot  of  the  left 
third  frontal  convolution  and  no  agraphia  or 
motor  aphasia  resulted.  In  another  patient 
this  surgeon  removed  a  portii^i  of  the  left 
supramarginal  convolution  and  destroyed  a 
considerable  portion  of  Wernicke's  sensory 
speech  area  and  no  aphasia  resulted.  In  this 
last  patient  the  left  third  frontal  convolution 
was  also  resected.  The  patients  continued 
just  as  voluble  and  full  of  imisy  sjieech  as 
before. 

Added  to  this  convincing  evidence  is  tiie 
flood  of  literature  which  has  ajjpeared  diu-ing 
the  war,  of  severe  injuries  to  nidst  ol  llie 
frontal  cortex  including  the  tliird  lelt 
frontal,  or  the  first,  second  and  third  left 
temporal,  the  supramarginal  and  angular 
gyri  and  alsfj  of  the  subcortex,  of  ail  n\  ilu-se 
so-called  siieech  centers.  In  a  number  n\  cases 
no  aphasia  resulted,  in  a  great  many  the 
a()hasia  or  rather  the  sjieech  defect  was  tem- 
prifary,  and  speech  was  regained  in  a  grcal 
majfirity  of  the  cases. 

Mouticr  discussed  in  detail  the  \()  cases 
which  are  apjiareiitly  favorable  to  the  tlieory 
of   f'.roca  concerning  the  ilMminancc  >>\   ilic 


left  third  frontal  convolution  of  the  speech 
functions.  As  previously  stated,  only  8  of 
these  19  favorable  cases  were  subcortical.  He 
points  out  in  great  detail  that  of  all  the  103 
cases  analyzed  b}-  him  onh-  4  show  an  abso- 
lutely circumscribed  lesion  limited  to  this 
area  and  in  the  other  15  cases  favorable  to 
Broca's  theory  other  portions  of  tlie  brain, 
particularly  the  Sylvian  territory,  were  in- 
volved. In  some  of  the  H)  fa\  oralUe  cases  no 
mention  was  made  of  whether  tlie  individual 
was  right  or  left-handed.  In  these  same  cases 
the  .state  of  the  meninges  and  of  other  por- 
Uon>  of  the  gra\-  matter  of  tlie  lirain  was 
not  mentioned  in  the  autopsied  reports  by 
Christianson,  McDonell,  DePallet,  Rosen- 
stein,  Kervey,  Ord  and  Shaddock.  In  the 
cases  reported  by  Chaulfard  and  Rothery  dis- 
cussed in  detail  by  Moutier  there  was  a  very 
considerable  involvement  of  the  island  of 
Reil  and  the  Sylvian  area.  Even  after  consid- 
ering the  19  cases  apparently  favoralile  to 
Broca's  theory,  Moutier  agrees  witli  Marie 
that  there  is  not  a  single  case  ol  apliasia  in 
which  the  lesion  found  at  autops\'  has  been 
sharply  circumscribed  and  limited  eiUiiely  to 
tile  region  of  tiie  third  left  frontal. 

The  criticism  has  been  made  that  oiu-Aiew- 
point  in  i"ecent  writings  lias  nol  been  b.acked 
up  1>\  pathological  nialerial,  }et  the  fact  that 
Moutier  has  examined  every  reporletl  case 
up  to  i(;()C)  and  that  his  304  cases  added  to 
104  cases  earlier  examined  l)y  Frankel  and 
r)nuf  make  a  total  of  408  cases  of  studied 
autopsied  nialerial  available  foi-  this  discus- 
sion, seems  to  have  been  o\ei'looked.  (  )ut  ol 
these  408  cases  of  a]iliasia  with  autopsy 
Moutier  was  willing  to  ciMux'ile  that  S,  and 
I'rankel  and  Onuf  that  4  seem  to  cotilirni 
Ibvica's  tlieor\.  (erlainb  the  peiTciitagi'  ol 
conlirniator\  iiialei'ial,  which  consists  ol  a 
total  o I  I  J  I  mt  ol  in(  >w  than  _'()(i  w  ell  studied 
cases  is  not  a  very  high  one. 

Passing  referenci'  is  made  for  the  sake  of 
coniplclcni'ss  to  the  t\|ic  of  anlo|l^\  material 
wliirli  forms  ilic  basis  li.r  the  ilia,L;i'amm,1tic 
conceptions  of  ihat  prohlcm  which  is  so  inti- 
matelv  associated  witii  the  aphasia  problem, 
namcK',  ihc  mallei-  of  apraxia. 
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Reference  U)  the  work  of  Lieinnann," 
llonlioeffcr,  Marcuse  and  Pick "'  will  im- 
mediately show  the  same  fallacious  patho- 
logical material  which  Aloutier  has  criticized 
in  his  review.  The  original  case  reported  by 
Liepmann  had  not  only  right-sided  apraxia 
hut  motor  aphasia  with  considerable  cutane- 
ous and  deep  sensory  loss  on  the  paralyzed 
side  clinically,  hut  pathologically  it  was 
found  that  all  of  ihc  corpus  rallo^uin  except- 
ing the  splenium  contained  >carcel\'  a  single 
nervous  element.  There  \wvv  two  fori  in  the 
white  matter  beneath  the  second  and  third 
left  frontal  con\-olutions  where  the  callosal 
fibers  enter  the  hemisphere,  and  there  was  a 
large  subcortical  c)st  on  the  left  side  begin- 
ning under  the  lower  third  of  the  postcentral 
gyrus  and  running  hack  through  the  parietal 
lobe  to  beneath  the  supramarginal  gyrus,  but 
not  in  the  angular  gyrus.  Besides  all  this. 
there  were  foci  of  softening  on  the  right  side 
in  the  internal  capsule  and  another  in  the 
supramarginal  and  angular  gyrus  and 
marked  general  arteriosclerosis.  The  cases 
reported  b\'  llonhoelfer.  Marcnse  and  Pick 
to  illustrate  tvpcs  of  aplia>ia  and  ol  apraxia 
were  cases  of  senile  dementia,  and  to  attempt 
to  localize  the  pathological  findings  was  too 
much  even  for  these  u])holders  of  a  diagram- 
matic spfi-rb  .and  ajiraxia  center  theory. 

it  is  a  well  known  clinical  ol)ser\'ation 
that  a]ilia>ics  iniproNx-  with  re-educat'O'i. 
h'razier  "'  has  recentlv  mentioned  the  fact 
that  a  munber  of  a])hasics  caused  h\'  cranio- 
cerebral injin-)  im])roved  greatly  by  re- 
educatii'U.  TlK>e  aphasic  patients  nece.-~s;irily 
go  through  tbr  same  methods  of  learning 
language  that  are  used  in  cbiKlbood  and  con- 
nections are  i>tabli>bed  bi'lwei'U  a'-soci.alion 
"centers"  in  the  cortex  b\  pathways  that 
must  necessarily  he  different  from  those 
])re\iously  used  and  now  destro\ed  li\  in- 
jur\.  tunioi"  or  what  not.  Therefore  this  ob- 
ser\;ition  .alone  woidd  be  enough  to  cast  seri- 
ous doubt  on  any  notion  that  only  certain 
parts  of  the  cortex  are  ca])able  of  developing 
the  power  to  control  si)eecb. 

Incidents  of  recovery  without  aphasia  or 
with  onl\    tem]iorarv  par.apbasic  sjieech  de- 


fects following  these  craniocerebral  in- 
juries or  tumors  involving  areas  ot  the 
cortex  and  subcortex  ])resumably  having 
to  do  with  speech,  have  been  recounted 
and  published  by  Kennedy,^''  Neuhofif,-" 
Gushing."  Frazier  -'  and  others.  Recently 
Ali^rse  ""■  in  a  discussion  of  autopsied  brain 
tumors  reported  six  occurring  in  the  tem- 
poral lol)es.  In  discussing  these  he  states  that 
"aiihasic  distui"l)ances  are  frequently  absent 
in  tumors  of  the  temporal  lobes."  and  (piotes 
dishing  as  stating  that  with  the  exception 
"of  the  uncinate  area  the  temporal  lobe  is  a 
relati\  ely  silent  region  even  on  the  left  side." 
( )f  Morse's  six  cases  with  autopsy  only  one 
had  what  might  be  called  sensory  aphasia. 
These  tumors  involved  all  four  of  the  zones 
into  which  the  temporal  lobe  has  been  divided 
bv  Mingazinni  in  his  study  of  tumors.  These 
zones  include  the  hindmost  jiart  of  the  second 
and  third  left  temporal  convolutions  which 
were  inxolved  in  at  lea-t  fom-  of  Morse's 
cases.  Mingazinni  also  mentions  the  fact  that 
a])basic  disturbances  are  frecjuently  absent  in 
tumors  of  tile  left  temporal  lobe  involving 
llu-  cortical  area  known  as  Wernicke's  zone 
.and  in  many  cases  inxolving  also  the  subcor- 
tex of  this  area.  I  have  personally  observed 
one  case  i>f  injury  to  the  hindmost  part  of  the 
teiiii)oral  lobe  cortex  of  the  left  side  with 
sloughing  of  a  considerable  area  of  this  cor- 
tex following  an  operation,  which  resulted 
onlv  in  mild  ])ar.aphasic  symptoms  which  en- 
tireK  cleared  up  in  two  months.  Many  of 
Ming.izinni's,  Kennedy's  and  Morse's  obser- 
vations were  in  right-handed  individuals,  and 
mv  patient  was  also  rigbl-h.anded  .and  came 
of  right-handed  stock. 

Kennedy's  work  on  the  subject  of  stock- 
br.iinedness  in  the  so-called  crossed  aphasias 
brings  up  the  matter  of  speech  and  other 
skilled  acts  and  their  disturbance  in  aphasia 
•and  apraxia  having  their  exclusive  localiza- 
tion in  the  left  cerebral  hemis]>here.  It  is  im- 
possible to  escape  the  fact  that  whatever 
there  is  of  truth  in  the  concejition  of  "cen- 
ters" for  speech  has  been  dependent  upon 
some  evidence  that  injuries,  tumors,  vascular 
.accidents  and  so  on.  iinolving  the  left  cere- 
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bral  hemisphere,  are  much  more  apt  to  give 
aphasic  and  apraxic  prenomena  than  like 
conditions  in  the  opposite  side  of  the  brain. 
\\'hile  in  great  part  the  observations,  first  of 
Broca  and  later  of  many  others,  would  give 
considerable  stability  to  the  conception  of  the 
left  hemisphere  as  the  leading  one  for  speech 
and  skilled  acts,  we  believe  nevertheless,  that 
this  dominance  depends  not  on  any  special 
localization  of  these  functions  exclusively  in 
the  left  side  of  the  brain,  but  upon  a  reliable 
anatomical  and  phylogenetic  explanation. 
The  left  hemisphere  in  the  vast  majority  of 
individuals  is  the  earliest  used  both  by 
primitive  man  and  the  child.  Primitive  man 
protected  his  heart  by  carrying  a  shield  in  the 
left  hand  and  developed  an  offense  with  the 
right.  He  has  carried  down  to  us  the  habit 
of  listening  and  looking  almost  instinctively 
to  the  right  side,  and  one  need  only  walk 
through  a  dozen  classrooms  in  which  chil- 
dren are  being  taught  to  note  how  common 
it  is  to  have  tliem  turn  the  right  side  of  their 
face  and  the  right  ear  towards  the  teacher. 
One  will  note  also  that  all  attempts  at  writing 
are  instinctively  made  with  the  right  hand  in 
children  and  any  variation  from  this  rule  is 
very  early  discouraged  by  parents  and  teach- 
ers. One  need  only  note  too  that  in  the  vast 
majority  of  instances,  speakers  will  tend  to 
move  a  little  to  the  left  of  the  platform  so 
that  listeners  must  turn  slightly  to  the  right 
in  hearing.  Speaking  platforms  and  pulpits 
are  more  often  placed  a  little  to  the  left,  pos- 
sibly for  the  same  reason.  The  baby  in  his 
crib,  time  and  again,  so  frequently  that  it  In- 
comes unusual  to  have  it  otherwise,  i>  so 
placed  in  the  nursery  that  the  parent  or  rela- 
tive or  visitor  stands  at  his  right  and  talks  to 
him  and  plays  with  him  in  such  a  way  that 
it  is  nearly  always  the  right  hand  of  the  babv 
which  is  the  earliest  used.  The  baby  nnist 
turn  to  the  right  to  hear  and  see  sounds,  ])er- 
sons  and  objects.  Children  are  handed  things 
to  grasp  usually  in  the  right  hand  and  men 
instinctively  salute  and  clasp  hands  with  the 
right.  ' 

ft  will  be  recalli-i!  lliat  llic  law  of  niM-lin- 
ization  establishes  the  fact  tliat  this  pruci-ss 


throughout  the  nervous  sxstem  is  coincident 
with  the  establishment  of  function.  .Vt  birth 
according  to  Piersol,''  Edinger  ■"  and 
Strong ''"  the  myelinization  of  the  cortex  is 
limited  almost  entirely  to  the  upper  end  of 
the  Rolandic  fissure,  no  other  portion  of  the 
brain  being  capable  therefore  of  function. 
This  area  includes  the  precentral  and  post- 
central regions.  Edinger  and  Strong  further 
state  that  next  in  the  order  of  myelinization 
are  the  association  fibers  of  the  brain,  later 
portions  of  the  cortex  about  the  Rolandic 
fissures,  then  the  visual  areas  and  the  audi- 
tory areas  of  the  cortex.  At  birth  therefore 
the  only  portion  of  the  child's  cortex  which 
is  capable  of  functioning  is  the  motor- 
sensory  area.  Naturally  if  the  child  is  stimu- 
lated to  begin  the  learning  of  his  skilled  acts 
by  the  use  of  the  right  side  of  the  body,  par- 
ticularly the  oculogyric  functions  and  those 
of  the  right  upper  extremity,  then  it  follows 
that  the  left  cortex  will  be  stimulated  to  the 
earliest  development.  In  a  number  of  chil- 
dren, however,  this  early  left-sided  brain  de- 
velopment is  lacking  and  through  force  of 
circumstances,  possibly  accidental,  the  left 
side  of  the  body,  particularly  the  left  upper 
extremity,  is  earliest  trained  and  the  usual 
development  of  the  cortex  is  correspondingly 
influenced  so  that  the  right  cortex  may  pre- 
dduiinate  over  the  left  or  develop  apace  with 
it.  The  matter  of  right  or  left-handedness 
cannot  therefore  be  of  too  great  significance, 
because  in  the  child  during  the  process  of 
development  of  all  skilled  movements, 
thought  and  speech,  all  oilier  things  being 
e(|ual,  the  amount  of  e.xtra  development  and 
use  which  die  left  cortex  receives  cannot  be 
.so  overwhelmingly  great  that  the  right  cor- 
tical areas  suffer  too  much  by  com|)arison.  If 
the  (iiiu-eijtioi)  of  association  fibers  and  tracts 
ill  tile  (Drte.x,  anatomically  and  [isycholog- 
ic.'Uly  correlated,  is  true,  then  association 
tracts  must  occur  in  l';iirly  i-(|ual  projiortion 
throughout  all  portions  of  tiie  brain,  right 
as  well  as  left,  without  too  much  favoring  of 
one  side  oi-  the  other.  In  exce|)tional  in- 
stances, how  (■\  IT,  the  factors  of  develoi)ment 
in   tile  cliild   niav   be  so  influenced   that   the 
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matter  nt'  Icll  and  ri.i,''lu-liaiKleclnes>  can  ])lay 
an  imjjortant  [lart. 

Kennedy  refers  to  tlie  statistics  of  Stier  '' 
who  found  that  in  5,000  soldiers  only  4/1 
per  cent  were  left  handed  and  that  in  (><>  [ic-r 
cent  of  these  a  definite  history  of  sinistral 
tendency  in  their  forehears  existed.  This 
might  very  well  lie  so,  for  if  a  parent's  best 
hand  were  his  left  he  would  have  a  natural 
tendenc}'  to  ajjproach  his  child  from  the  left 
and  to  ])la\-  with  the  child's  left  upper  ex- 
tremity and  show  liim  thins'i's  from  the  left 
and  speak  to  him  from  the  left,  in  this  wa\ 
developinf,^  the  child's  left  f)Culo,s:^yric  aiiil 
cephaloj^_\ric  functions  and  left  U])i)er  ex- 
tremity and  thus  his  ri,i,dit  hemisphere.  The 
factor  of  imitation  in  children  would  also 
favor  this.  One  can  see  from  Stier's  statis- 
tics however  that  this  occurs  only  rarel\,  and 
in  confirmation  of  this  Liepmann's  work  is 
also  ini]K)rtant.  Liepmann  ajjrees  that  c)5  per 
cent  of  all  individuals  are  ris^ht-handed.  In 
discussini,^  this  subject,  this  author  denies 
that  either  one  of  the  hemispheres  is  neces- 
sarily the  dominant  factor  in  the  production 
of  apraxia.  Accordinjj  to  him,  the  chief  fac- 
tors in  disturb.ances  of  all  skilled  acts  were  to 
be  found  in  disease,  injuries  or  other  de- 
struction of  the  fibers  going  through  the 
middle  third  of  the  corpus  callosum,  the  im- 
mense commissural  pathway  for  association 
of  the  sensorv-motor  portion  of  the  hemi- 
spheres. Liepmann  also  called  attention  to 
the  fact  that  out  of  89  jjatients  with  left 
hemiplegia  there  were  5  who  were  .•ipha>ic, 
and  out  of  41  right  hemii)legics,  14  were 
found  who  were  aphasic.  While  aphasia  un- 
doubtedly occurs  with  lesions  of  the  left 
hemisphere  almost  six  times  as  frec|uently 
as  this  condition  occurs  in  lesions  of  the 
right  hemisphere,  nevertheless  all  of  us  li.ive 
seen  aphasia  develop  .so  freciuently  in  left 
hemiplegics  in  right-handed  individuals  that 
the  theoretical  factors  of  stock-brainedness 
in  correlation  with  the  conception  that  one 
hemisphere  is  necessarily  the  leading  hemi- 
sphere for  speech  and  skilled  acts  cannot  be 
the  invariably  constant  operative  factor. 
Hughlings-Jackson  "'"'  in  his  manv  papers  f  re- 


ipiently  insisted  llial  neither  hemisphere  has 
the  exclusive  function  of  the  sjjeech  mechan- 
ism. The  author  together  with  many  others 
has  described  clinicallv  cases  of  aphasia  with 
left  hemii)legia  in  right-handed  individuals 
who  came  of  right-handed  stock.  I  have  seen 
five  such  cases  in  the  past  three  years. 

The  whole  matter  of  left-handcdness  and 
right-handedness,  stockbrainedness  with  one 
hemisi)here  or  the  other  leading,  must  have  a 
dexelojimental  and  anatomical  basis  in  the 
way  which  is  outlined  above  and  cannot  i)os- 
sil)l\  lie  an  invariable  constant  determined 
only  liy  eugenic  factors.  There  seems  no 
(louht  that  in  a  great  many  individuals  the 
left  brain  develops  earlier  than  the  right  and 
therefore  is  concerned  more  intimately  with 
all  specially  skilled  acts,  articulate  speech 
being  included ;  but  variations  both  acci- 
dental and  developmental  occurring  during 
the  education  of  the  child  and  in  his  adapta- 
tion to  environment  may  alter  this  usual  dif- 
ference, reverse  it  entirely,  or  nullif\  it  suf- 
licientiy  so  that  the  difference  in  development 
of  one  hemis|)herf  over  the  other  may  be 
negligible.  Only  such  a  conception  would  ex- 
plain the  coti fusing  findings  in  cases  of 
aphasia  and  .apraxia  on  the  autoi)sy  table  and 
at  oper.ition.  .\>  three  of  the  greatest  neuro- 
logical Mirgeon^.  in  this  country  have  said  to 
me  in  [)ersonal  conununications,  time  and 
again  aphasia  and  apraxia  as  e.xact  localizing 
aids  for  tumors  cjf  the  brain  have  completely 
f.iiled  them,  sometimes  even  leading  to  oper- 
ations on  the  wrong  side  of  the  brain.  On 
other  occasions  they  have  found  at  opera- 
tion tumors  and  other  destructive  processes 
in  |),irts  of  the  cortex  said  to  be  speech  and 
ajiraxia  "centers"  without  the  type  of 
aphasia  or  apraxi.i  to  be  expected  existing  in 
the  jiatient.''''^ 

Without  going  further  into  this  phase  of 
tile  problem,  it  seems  to  me  that  we  have  suc- 
ceeded in  destro)  ing  to  a  considerable  extent 
the  validity  of  the  theory  of  circumscrilied 
centers  governing  the  functions  of  speech, 
;is  these  are  said  to  exist  in  Rroca's  or  Wer- 
nicke's or  an\  other  area.  Having  indulged  in 
tlii<    destructive    criticism    and    review    one 
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must  now  substitute  a  possible  basis  for  the 
understanding  of  speech. 


PART  III. 

This  review  of  the  subject  and  elaboration 
of  the  conception  that  speech  and  intelli- 
gence develop  apace  and  are  part  of  the  same 
seat  in  tlie  brain,  is  not  merely  a  viewpoint, 
but  it  is  an  attempt  to  rationalize  otir  con- 
ceptions of  the  subject.  \\'e  do  not  wish  of 
course  to  attempt  to  upset  the  alreadv  proved 
facts  of  association  areas  in  the  cortex  for 
the  retention  of  memories  and  concepts 
whether  they  are  visual,  auditory,  olfactory, 
proprioceptive,  kinetic,  etc.  It  doubtless  is 
true  also  that  close  to  the  area  for  the  actual 
movement  of  the  organs  of  speech  there  are 
more  or  less  closely  grouped  association 
cells  and  fibers  which  are  concerned  with  the 
movements  of  these  in  speech.  But,  that  these 
purely  motor  "centers"  are  connected  bv 
many  intricate  and  complicated  association 
pathways  searching  out  aH  parts  of  the  brain, 
is  undoubtedly  also  true.  Only  by  the  use  of 
this  elaborate  and  extremely  complicated 
mechanism  is  the  human  being  al)le  to  ex- 
press his  thought  by  speech,  whether  this  be 
articulate,  or  by  the  assumption  of  attitudes 
or  by  a  look  or  a  change  in  intonation  of  the 
voice,  or  whether  it  be  Ijy  writing,  reading, 
singing,  laughing  or  crying.  It  is  ])robably 
true  that  in  a  small  percentage  of  individuals 
the  process  of  learning,  with  the  development 
of  intelligence  and  speech,  has  been  so  ex- 
actly similar,  that  in  them  certain  lesions 
interrujjting  definite  pathways  may  give 
similar  defects  in  the  process  of  thought  ex- 
pression in  speech,  and  that  in  this  very 
limited  number  the  use  of  the  words  motor 
and  sensory  ajihasia,  agraphia,  alexia,  etc.,  as 
.sharply  limited  aphasic  defects  dejjending 
upon  the  conception  which  tho.se  words  im- 
ply, is  justifiable  on  jnirely  anatomical  and 
pathological  grounds.  On  the  other  band,  il 
is  our  belief  that  in  a  much  greater  nuinlicr 
of  patients  the  process  f>f  the  acquireniciil  of 
speech  and  intelligence  has  been  so  iiicgu- 


larly  different  and  indi\idualized  that  to  talk 
of  patterns  and  any  longer  to  hold  the  dia- 
grammatic conception  of  speech  as  a  function 
localized  in  definite  centers  is  impossible  and 
unscientific  and  is  in  contradiction  of  all  our 
anatomical  and  pathological  data  and  our 
knowledge  of  the  development  of  speech  in 
children  and  articulate  utterance  in  intelli- 
gent animals. 
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NEW    yOKK   CITY 


The  production  of  speech  is  the  most  coni- 
pHcated  function  of  the  human  organism. 
The  correlation  of  auditory  speech  mem- 
ories, visual  images  of  written  symhols,  and 
the  patterns  for  correct  laryngo-glosso-labial 
movements,  requires  an  interrelation  of  func- 
tions far  more  intricate  than  the  farthest 
reaches  of  our  physiological  imagination  will 
allow  us  to  follow.  It  is  iiot  strange,  there- 
fore, that  the  interpretation  of  the  varied 
forms  of  aphasia  have  given  rise  to  a  great 
deal  of  theoretical  speculation.  Our  knowl- 
edge of  the  subject  is  very  meager,  hut  that 
there  are  more  or  less  definitely  localized 
anatomic  seats  where  the  memory  images  of 
the  different  sensory  impressions  are  per- 
ceived, seems  to  have  been  established.  New- 
lights  can  be  thrown  on  the  subject  only  by 
a  careful  clinical  stud\'  of  patients  with 
aphasia  and  correlation  with  autops}'  find- 
ings. Unfortunately,  many  of  the  cases  are 
so  com]jlicated  tiiat  complete  studies  cannot 
be  made,  nor  llie  ex.ict  condition  deter- 
mined. 

Word  blindness  is  one  of  the  less  c(inimon 
forms  of  aphasia.  Two  tyjics  have  l)iiii  di- 
scribed.  The  first,  called  by  Dejerinc  "piuf 
word  blindness,"  is  cli;tr;ictcrized  by  an  in- 
ability to  read  written  or  printed  wurds  Imt 
with  the  ijreservation  of  ihe  ;ibiiily  to  wiitr. 
'{"his  form  is  usually  accompanied  1)\  a  rii^lil 
homonymous  hemianopsia.  The  second,  rani- 
type,  combines  visu.'il  ai)hasia  willi  agiapliia. 
Ordinarily  there  is  no  hemianopsia  in  thi^ 
form  as  the  lesion  of  the  angul.ar  and  ^npra- 
marginal  gyri  is  more  sniierlicial  and  does 
not  e.xtend  into  tlu-  opiic  radiatiiin^  ot' 
(jratiolet.  The  case  rcpoiicd  below  in  it^ 
clinical  manifestations  corresponds  |i.  ihe 
second  grouj)  and,  altliongh  it  is  incomplete 
in  that  there  has  been  no  necro])sy,  it  is  be- 
lieved to  be  of  siiflicienl  interest  to  recoid. 


Patient,  Mr.  A.  S.,  aged  fifty-five;  mar- 
ried :  a  bricklayer  b\'  occupation. 

Cliicf  Coiiif^laiiif. — Inability  to  road  for 
past  three  weeks. 

rrci'ioiis  ///.v/ory.^Has  always  been  well 
except  for  occasional  slight  head  colds. 
Syphilis  is  denied  by  name  and  symptom. 
There  was  one  attack  t)f  gonorrhea  twenty- 
five  years  ago  which  w;is  ctn-ed  in  two 
months. 

rcrsdiuil  History. — He  takes  two  cups  of 
te.L  and  two  of  coffee  daily  and  smokes  one 
or  two  pipefuls  of  tobacco  a  day.  Has  never 
used  alcoholic  stimulants  to  excess,  his  aver- 
age being  about  two  or  three  drinks  a  year. 
Has  never  taken  ilriigs  or  medicines  of  any 
kind.  His  sexual  habits  are  normal.  Sleeps 
well ;  appetite  is  good ;  bowels  move  regu- 
larly once  daily;  urination  occurs  three  or 
four  times  a  day  with  no  nocturia.  He  has 
five  children,  all  of  whom  are  well.  Mis  wife 
li;id  one  miscarriage. 

I  lis  education  w.as  received  at  a  parochial 
school  in  l'".ngland  and  consisted  niainl\  ol 
leading,  writing  and  .iritlinielic.  lie  has 
iie\er  li.ad  occasion  to  do  iimch  writing  ;is  it 
was  of  little  use  in  his  occupation.  (  )ccasioii- 
all\  he  has  been  a  time-keeper  and  has  had 
|o  keep  records  of  llie  hours  the  individual 
men  wurked.  I  le  lias  ne\ fi"  had  an\  dilliciilty 
ill  doing  sim])le  .arithmetic  and  in  writing 
enough  to  meet  his  needs,  lie  w.as  in  the 
h.abit  of  reading  the  news])ai)er  every  day 
.and  h.as  .always  done  this  heretofore  without 
the  slightest  difficidtv. 

I'vcsciil  Illness. — .\lioiil  three  weeks  .ago 
lie  came  home  ri'oiii  work  feeling  well.  ,\fter 
siippia'  ill  the  evening  lie  sl.ai'te<l  to  retire  .at 
the  la'gul.ar  lime,  but  on  lying  down,  sud- 
diaily    had    ;i     feeling    as    though    he    were 
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sniotlicring.  Ik-  iiiiniediatcK  ^al  up  and  tin- 
fecliiif^  was  relieved.  All  durinj(  the  nifjlu  lie 
was  unable  to  lie  down  as  the  niDUient  he  did 
so  tile  sensation  of  sniotherinj^  and  chokinj; 
returned,  while  he  felt  fairly  normal  when 
sittin<(  up.  The  condition  was  S(J  severe  that 
he  did  not  atteni])t  to  lie  down  for  the  next 
three  nights,  hut  remained  seated  in  a  chair. 
On  the  morning  following  the  attack  he  no- 
ticed that  he  could  not  read  the  newspapers. 
He  could  see  perfectly,  hut  could  not  read 
anything.  He  attended  a  moving  picture  jicr- 
formance,  hut  was  unahle  to  read  the  titles 
although  he  understinid  the  ni(i\enK'iU>  of 
the  actors  and  the  sci'iies  the\  were 
l)ortraying. 

So  far  as  he  knows,  he  has  no  diflicully 
except  in  reading.  He  goes  ahout  town  with- 
out any  trouble,  recognizing  his  friends  and 
all  that  goes  on  .ariiund  him.  lie  t'aii  i(lentif\ 
a  good  man_\-  letters  of  the  ;d[)h,al)et,  and  by 
spelling  each  word  aluud  or  to  himself,  la- 
can  read  a  little;  but  if  the  words  are  long 
he  is  unable  to  identify  them.  He  believes 
that  he  can  write  but  has  not  tried  to  do  so 
since  the  onset  of  his  illness.  He  is  ui>{  in  the 
habit  of  writing  much,  but  has  lre(|uently 
written  letters  to  his  wife  when  absent  from 
home.  He  has  noted  no  trouble  whatsoe\er 
with  speech,  never  using  the  \\ri>ng  word, 
hesitating  or  repeating.  He  can  say  the  ;l1- 
phabet  and  can  count.  At  no  time  has  he  m  ■- 
ticed  the  slightest  difficulty  in  hearing  or 
imderstanding  what  has  been  s,-iid  to  liim.  He 
thinks  quickly  and  clearly. 


;imnuut  of  lep.iir.  Pyorrhea  is  absent.  The 
tonsils  are  small  and  not  inflamed.  The 
tongue  is  covered  with  a  grayish  fur. 

.\  (•(■/,'. — There  are  no  enlarged  hniph 
glands.  The  thyroid  is  not  visil)le  or  pal])able. 
The  jugular  pulse  is  visible  and  the  auricu- 
lar wave  is  absent. 

Chest. — Well  developed  and  symmetrical. 
The  movements  of  res])iration  are  normal 
and  e(|ual  on  the  two  sitles. 

I.iiiuis. — There  is  normal  resonance 
throughout  b<itli  lungs.  The  breath  sounds 
everywhere  ;ire  of  normal  character.  There 
;ire  no  rales. 

1 1  cart. — Xormal  in  outline,  the  :ipe.\  being 
in  the  fifth  space,  9yi  cm.  from  the  midline, 
rile  first  .sound  is  rather  muffled;  the  second 
sound  is  of  normal  char;icter.  .\'o  murmurs 
are  m;ide  out.  The  rhythm  is  absoluteK  ir- 
regular. Pulse;  Rate,  98;  force  ;ind  rhythm 
irregul.'ir. 

.IJ'ihnncii  is  rounded,  slightly  obese,  soft, 
with  no  tenderness,  masses  or  signs  of  fluid. 
I'he  li\er  and  spleen  arc  not  fell. 

/i.vti-nial  genitalia  a])i)ear  normal. 

/•^.vlreniities. — There  are  slightly  v.-iricuse 
\eins  in  the  calves  of  both  legs,  but  no  swell- 
ing of  the  feel  or  ankles. 

.S'liniiiitiry  of  I'hysical  /i.vainiiiatioii. — Tlu- 
iinly  .ibnorniality  found  on  ])hysical  exam- 
ination is  that  of  auricular  fibrillation,  there 
being,  howexer,  no  signs  of  cardiac  decom- 
pensation. 

xi-:tRoi.or.ic.\i.  f.x.\min'.\tion' 


^■TT^•SI(•.\I.  EX  \.\ii\ A  nox 

The  p;itient  is  ;i  well  developed  and  well 
nourished  ni;m  of  fift\li\e  who  does  not 
indicate  that  he  has  used  alcohol  to  excess. 

Head.  F.ye.'!. — Conjunctivae  are  clear;  ii<i 
petechi.'ie  or  other  abnorm.-ilities. 

Xd.w.  —  Xo  discharge  nr  e\  ideiice  nf  ob- 
struction. 

Ear.w — Negative  to  external  examination. 
No  mastoid  tenderness. 

Month  anil  Tliroat. — 'feeth  ;ire  in  faiiK 
good  I'onditiun,  though  there  is  a  niciderale 


.'Ibiioiiiial  .Ittitiide.'!  and  Pefonnitie.-;. — 
.\bsent. 

(•ait. — No  abnormality. 

Coordination. — The  ])atient  is  right- 
haiuled.  E(|uilil)ratorv;  Standing  with  feet 
together,  eyes  open  or  closed,  there  is  no 
swaying.  Xoii-e<iuilibratory :  I-"inger-to-nose, 
poiiuing  and  p;iss-pointing,  heel-to-knee-and- 
,ilong-shin  tests  are  |)erformed  normalh'. 
fhere  is  no  adiadochokinesis  nor  dysmetria. 

.Skilleil .  Icl.i. — There  is  no  ajiraxia.  Hand- 
w  riting  is  difficult  and  will  i)e  di.scussed  later. 
Siieech:  C"on\ersation  is  normal. 
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Test  Oiicstio)is  for  .l[^liasia 

1.  Can  the  patient  speak  spontaneously  in 
ordinary  conzrrsation/ 

There  is  no  abnormality  of  spontaneous 
speech.  His  vocal)ular>-  seems  to  be  better 
than  that  of  the  average  in  his  occupation. 
He  speaks  clearly,  with  normal  enunciation, 
never  pausing  for  want  of  a  word  or  using  a 
wrong  word. 

2.  Can  he  enumerate  and  denominate 
objects? 

He  is  able  to  count  fingers,  coins,  etc.,  cor- 
rectly and  has  no  tlifficulty  in  naming  any 
pieces  of  furniture  or  other  olijects  in  tlie 
examining  room  or  in  the  street  outside  the 
window.  He  says  the  alphabet,  days  of  the 
week,  months,  seasons,  and  counts  correcth' 
and  without  hesitation. 

3.  Can  he  speak  from  dietation.' 

He  repeats  sentences  which  are  read  to 
him,  without  hesitation  or  mistakes. 

4.  Can  lie  read  aloud? 

He  was  shown  tlic  ;ilphahel  and  read  tlic 
letters  as  follows ; 


M, 

Q, 
A, 
R, 
I', 
Z, 
O, 
\V, 
B, 
S, 
N, 
X. 


'M"  D, 

"C  or  G"  J, 

"A"  !•:, 

"R"  T, 

T-  !•, 
'Last  letter  of  alphabet"       T, 

"C-G"  L, 

"T"  V, 

"B"  Y, 

"S"  If, 

"N"  G,     "li 
"X"  tlic 

■•(;■•  n. 


■1)" 


"1" 

"T" 
"L" 
•V" 
'Y" 
HI" 
;  no, 
iG" 


iic  i^  uiial.lc  to  read  a  single  word  willmut 
spelling  it.  He  spells  the  letters  aloud,  thus 
rousing  the  auditory  word  center  and  I'.rdca's 
center.  In  spelling  long  word^.  tliMU-li  tlie 
letters  may  be  read  ci.rrerlly,  l:r  Ikhmjuics 
confused  and  is  either  unable  to  recognize 
the  word,  or  misreads  it;  for  instance,  Man- 
hattan was  read  "Matron." 

The  following  svords  were  ;ill  s]ielle<l  wnl 
loud  and  pronounred  aciordin,^  to  ilie  sihiikI 
of  his  spelling: 


BY 
I'P 
IX 
AT 
DO 
OF 
HE 
A.S 

BAD 

HIM 

THE 

TOP 

GOD 

S.\ID 

WORK 

IL'NE 

\\\\TE.k 

LAYI'LK 

Ol'ILT 

R'DGI-: 

WAR 

RAN 

FOR 

LAD 

I'ARM 

VERY 

LATE 

BRICK 

YEAR.S 


•W  E 
•B  U 
•U  B 
•I  N 
"A  T 
•F  O 
'O  F 
'H  E 
'A  S 


WE" 

EU" 
UB" 
IN" 
AT" 
FO" 
OF" 
HE" 
AS" 


A  4th  letter  of  alphabet" 
I    L" 

THE" 
TOY" 
GONE" 
SAID" 


H  E    — 

O  Y    — 

O  N    — 

A  I  D    - 

O  U  B     - 

II  N  E    - 
.V  T  !•:  !■ 

A  \'  1".  R 

I'  I  L  T 

C  L  G  E 

A  V     — 

A  N     — 

O  R    — 

A  B     — 

A  B  E    - 

E  B  X    - 


-  GOUB" 

-  lUNE" 

—    WAITER'^ 
—    LAYER" 

—  GUILT" 

—  TULGE" 
TAV" 
FAN" 
FOR" 
LAB" 

-  FIB" 

-  TEBX" 


ARE    —    LARE" 
RlCl'.     —     P.RICE" 

\  R  S    -      WEARS" 


In  .spelling  out  longer  words  he  usually  be- 
comes confused  and  when  he  reaches  the  last 
letters,  has  forgotten  the  first  ones,  so  that 
he  cannot  read  the  word.  Sometimes  he  reads 
only  the  fir.st  two  or  three  letters  and  then 
supplies  the  remainder  of  the  word  with  any- 
thing that  comes  into  his  mind. 


CI.I.MC 

i':.\ci':i'T 


TOWARD 
I'd'-iilNl) 

l.\'STI'..\l) 

I  xi)i';RVVi'„\i^ 

TAXATION 
ANYIiilNG 


"C  LIN!  C— CTJNIC 
"E  X  C  1':  P  T 

— EXCICLLI'.NT" 
••r  O  W  I',  R  TOWiCR" 
•T,  I',  I!  I  N  I)  I'.LIND" 
•■(•  0  C   N  T  R   Y 

-    CON.STANT" 
"I   N  S  T  I'.  A   I) 

INS'ITAD" 
"INDI'-RVVORLD" 
"T  A   I.  A  T  I  O  N" 
"A  L  V  (i  I'  N  G" 


Ciiilicil  WmiiI   r.liiidiios 


"7 


(ii'.Ki'kiDi':       •■<;  K  !•;  a  \'  !•:  \<" 

F(Jkl':.M(  )ST         "FOKRl-.S'l" 
METHODIST       (Unable  to  rea.l  at  all ) 
NOTHING  "N  O  T  H  I  N  G 

— NOTF.D" 

'liic  follow  iiii;  wonl?.  and  sentences  wc-ri' 
iiiown  to  him  to  see  wlu'tlier  hi.-  would  read 
tlie  words  spelled  incorrectly  in  the  ^aiiic 
way  tliat  he  read  those  spelled  correctly.  He 
did  this  in  almost  every  instance,  and  in  no 
case  did  he  recognize  any  errors  in  spellint,^: 


SOPK 

soAr 

KRIST 
CIIKISI 
KRIM 
CKIMl". 


"SOAP" 

"SOAP" 

"CHRIST" 

"OUR  SAVIOUR' 

"CRIMK" 

"CRIME" 


MANNHATAN  "MATRON,  LADY  OF 
THE  HOUSE,  SERV- 
ANT" 

MANHATTAN     "THE  SAME" 

1  1!  \\  A  m.AK  KOW 

"1  HAVE  A  BLA(1<  COW" 
1   11A\1'.  A  I'.LACK  COW 

"I  HAVE  A  I'.LACK  cAl.l' " 
IN(;LANI) 

"INLAND" 
I'.NGLAND 

"THAT'S  Till'.  SAMI-:    IlllNc." 
1  LA   r.klKS 

"1  LAY  I5RICK" 

COM  Hi;k 

"COME  HERE" 
GiXI'.   Ml'.  A    XIl' 

"(ilX  l'.  Ml'.  A  KXII-I'-." 

When  letters  are  traced  on  the  ]ialni  ol 
the  patient's  hand  hy  the  examiner,  he  names 
them  as  follows: 


A  "A" 

r,  •■I'." 

I'.  "D" 

C  "O" 

y  "P- 

I-:  "Q" 

R  "LI" 

G  "S" 


T 

■■['■ 

H 

•  W" 

W 

"T" 

/ 

"V  or  I 

Y 

"X" 

I 

•I" 

Numbers  that  are  traced  on  the  palm  of 
his  hand  in  the  same  way  are  all  correctly 
named ;  and  when  numbers  are  interspered 
with  letters,  he  recognizes  them  all  except 
the  number  3  which  he  calls  "a  P>  without  a 
front  on  it." 

When  the  tip  of  his  linger  i>  passed  o\  (.r 
a  surface  forming  different  letters,  he  reads 
them  in  the  following  manner: 


A 

"A" 

N 

"N" 

P. 

0 

"O" 

C 

"N" 

P 

"P" 

D 
E 

"E" 
"E" 

g 

R 

"U" 

"R" 

I-' 

"Like  1- 

'.  but 

not  I-".. 

S 

"K" 

G 

it 

is   P.' 

u 

••Uor  \- 
•■(  )" 

H 

I 
1 

"M" 
"I" 

w 

"Last  letter  of 
al|>habet 

K 

"H" 

X 

"X" 

L 

Y 

"G" 

M 

"M" 

Z 

"R  or  U" 

Iveadingof  figures: 

7     "Seven" 
65     "Thirty-five" 
489     "Four  hundred  and  eighty-si.\" 
y)l<2     "Three   thousand    three    hundred    ruiil 

sixty- four" 
10O02     "Two     thousand     six     hundred     and 
twenty." 

5.  Can  lie  read  to  liiiiisrlf  and  understand 
:i.'/iat  lie  reads/ 

I  le  cannot  read  to  himself  as  readily  as  he 
can  aloud.  All  words  must  he  spelleil  before 
they  can  be  recognized.  .\ny  word--  that  cm 
he  read  arc  understood. 

().  Can  lie  'erite  sf^ontaneoiisly.' 

llis  penmanship  was  never  good  and  his 
occujjation  called  for  little  writing.  When 
away  from  home  he  wrote  letters  to  his  wife 
and  children,  l^ifortunately,  none  of  these 
letters  can  be  obtained,  and  the  only  available 
writing  that  he  had  done  before  his  present 
illness  was  in  an  old  time-book.  I-'igure  i  is 
a  page  from  this  book.   Writing  now    is  al- 
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he  dill  sn  in  the  tiiHnwing'  \\a\-,  the  names  at 
the  end  lieini;  tile  names  oi  liis  invn  oliilih-en: 


V 


A-  JdCit:J:iA^ 

Fi«;,    I.    UANUWKiTiNi;    I'kjok   to   (Jnskt   or    Ii.i.nkss. 


Bread 

"B  R  1-.  A  W 

Tea 

••T  A" 

Coffee 

"C  O  l'^  !•  1  ]•:" 

Eve 

"I  E" 

West 

"W  E  S  T" 

See 

"S  E  E" 

Calf 

"C  A  F  E" 

Few- 

"F  1-:  W" 

Man  \- 

•■M  A  N  N  E  Y" 

Hand 

"H  A  N  D" 

Two  hours 

"TOW    AURS" 

Gertrude 

"G  U  R  T  R  U  D  E" 

George 

"G  ORG  Y" 

lidward 

"E  D  W  A  R  D" 

Mabel 

"M  A  B  B  L  Vr 

8.   Can  lie  ^^rifc  from  dictation? 

lie  was  asked  to  write  the  letters  of  the 
alphabet  with  the  result  shown  in  Figure  4. 
He  was  requested  to  make  jirinted  capital 
letters  when  possible,  but  if  not  possible  any 
character  that  he  could  remember.  After 
completing  the  alphabet  he  was  directed  to 
\vrite  "This  is  a  line  day."  FTis  attempt  to 
write  this  sentence  is  seen  in  the  lower  ]iart 
of  Figure  4. 

().  ('((/;  //('  ciuttucratc  and  ilcnoininalc  m 
n'riliiiil,  c.(i.,:^Titc  the  numbers  from  1  lo  10, 
add  a  column  of  fiyures,  and  -:^'rite  the  names 
of  objects  sli07vn? 

I  le  writes  the  figures  1  to  10  very  (piickly 
;ind  easily.  (Fig.  5.)  The  addition  of  two  or 
three  sinii'le  ligm-es  of  one  denomination  can 


mcst  impossible.  When  directed  to  write 
something  spontaneously,  he  wrote  the  lines 
shown  in  Figure  2.  An  hour  and  a  half  was 
required  to  write  these  few  words.  The  writ- 
ing is  almost  illegible  although  a  muiibir  ol 
the  words  can  be  ma<le  out. 

Upon  t)eing  asked  to  >pi-ll  ci-rtaiii  wurds. 


l-ll,.     .'.     SroS'l  ANKOHS     VVHIIIN( 


C'orliial  Wind   lUiiidiu'SS 


69 


cJt 


At  ^^uMx_ 


Fk;.  j.  Wkiiinc  m-  llis  Nam]-,  wiiii  Kvi.s  Sm  1. 


,a       f  ^    h  t    0  i^   1)  ^    >^    X    c 

MQ  ARFznWBSNXC 

^  0   s  €   I  (^-  l  /   V  Y       (^  ^ 

HDJEIFT  LVY.KUG 

Kii;.  4.  AttemI'I  to  W'hitk  Ai.h'HAr.Ki   Imii.i,(i\vkii  r.v  a  Skxtkxce. 

/I      5        /,         ^-'  (,    -f  <^    '^    ^^  (/  <i-/ 


I'k;.    ^.    WiJiiiKN    |-'ii;i  lii:: 


l)c  ilonc  correctly,  but  more  complicated  addi- 
tion cannot  he  done  at  all.  He  is  almost  un- 
al)le  t(i  do  any  multiplication,  failini,^  in 
_'  x  10,  :;_'  X  83,  28  X  8,:;,  thouj,di  tlie  last 
two  examples  were  t'nund  correctly  figured 
in  tile  time-l)ook  wliirli  lie  had  kept  hefore 
hi>  illness  commenced. 

In  writing  the  names  of  ohjects,  wlien 
>lii>\\n  a  iial,  ]ii>cket-knife  and  hutilc.  he  la- 
hi)|-i(m>ly  w  rule  what  appeared  tn  lie  "lial. 
nil'e.  Iintli'l." 

10.  (  (/;;  //(•  LOp\  ■;critti'ii  aiul  j^riiitcil 
matter.' 

He  is  unahle  tn  C(i]i\  writleii  niattei'.  I  li> 
copy  of  printed  matter  is  shown  in  h'igure  <>. 

I  1.  ('(/;;  he  hear  and  understand  'a'/iat  he 
hears.' 

lie  liear>  perlectiy  ;uid  under>tand>  ]i(.'r- 
fectly  words  and  sentences.  Nor  has  he  anv 
difficulty  in  iiiter])reting  sounds,  such  as  the 
tick  (if  ;i  watch,  running  water  and  footsteps. 

12.  ('(///  //(•  see  and  understand  tehat  he 
sees? 


He  sees  perfectly  and  understands  what 
he  sees.  On  being  shown  pictures  of  animals, 
hiiuses,  furniture,  flags,  a  barber  pole,  the 
three-balls  sign  of  a  pawn  shoj),  a  tennis 
rac(|uet,  etc.,  he  recognizes  all  id  them  and 
understands  their  signficance  or  u-e. 

i_V  Is  he  aware  of  errors  made  in  s/^eeeh 
or  leritin;/.' 

He  makes  exceedinglx  few  mi>lakes  in 
>peaking,  certainly  ni>  nioie  than  anyniie  nt 
his  education  and  station.  1  le  is  not  aware  <if 
errors  made  in  writing  and  cannut  read  what 
he  ha>  written. 

14.  lias  he  a  ecneef^l  of  sfeeeh.' 

I  le  is  unable  to  give  the  numlier  of  letters 
in  ^ini])le  words  except  bv  spelling  them  anil 
counting  the  letters  on  his  fingers,  lie  does 
mil  understand  what  a  syllable  is. 

1 5.  Poes  he  misuse  ti'on/.v.''  Is  he  unyram- 
nialical  out  of  /^rof'ortion  to  his  cdtteation.' 

Words  are  not  misused  and  he  is  nut  un- 
gramniatical  out  of  proportion  to  his 
educ.itiuii. 


"JO  Cortical  Word  Blindness 

Reflexes:  Acoustic  A^cn-e  cdhI   Ear. — There  is  no 

p^p  j^-  1^1  ^^^1  subjective  disturbance  and  objective  acuity 

Taw-  I  I  is  normal  on  each  side. 

Pectoral  I  i  Trigeminus   Xcrzr   ami   Mouth. — Alove- 

T,'"*** "  "  nients  of  the  jaw  are  normal.  The  corneal 

1  nceps 2  2  .  ■' 

Kadial 2  2  reflex  IS  present  on  each  side. 

Vlnar  i  I  Facia!  N^cn'c  aiui  Facc. — Taste  not  tested. 

„  "Vi  '  *  There  is  no  weakness  in  the  movement  of  the 

Patellar   2  2  -      •    ,  ,  .,  ., 

.\chillcs  2      ■     2  upper  or  lower  facial  muscles  on  either  side. 

Clossopharvngeus    and     Vagus    Ncrz'cs, 
sLPERFici.xL  Pharynx  and  Laryn.v.—Tha  uvula  is  in  the 

.Midominal Present  Present  midline.  The  palatal  and  phar\n£feal  reflexes 

Plamarflcxion.         ......  Present   Present  ^^^    normal.     There     is    no     difficultv     with 

Hahinski  and  modincations   Absent    Absent 

swallowing. 

Muscle  Strength. — There  is  no  weakness         Sf^i]ial  .Icccssory  Ncrz'c. — Normal. 
in  any  group  of  muscles.  Hy/^oglossus  Ncrz'c  and   Tongue. — Nor- 

Musclc  Status. — Volume,  contour,  consis-     mal. 

GI  VZ     nZ   A    HAND 

^  ^  1/  /£  /y  /f  /i    HfyN  0 

Fk;.  6.  Coi'vi.vc,  or  I'ki.ntku  M.nttku, 


tency  and   irritahilitx    are  normal.   Tliere  is 
no  myoidenia. 

Atjunruuil  .  Issocialcd  Murenicnts. — Not 
tested. 

\i;k\i-;  S  iai  ls. — \o  <il)ser\ation. 

Gknkrai,  Sknsouv. — There  is  no  disturb- 
ance of  touch,  pain,  temperature  sensibility. 
Muscle  tendon  sense  and  stereu^^nostic  per- 
cc(;tion  arc  normal. 

Ckamal  Nkrvks  a.nT)  IIkad.  Olfactory 
Xervc  and  Nose. — No  observation. 

Optic  and  Oculomotor  Apparatus. — Vis- 
ion: right  20/40;  left  20/40.  Peripheral 
fields  normal.  I'"undi  normal.  Pupils  are 
ef|iial,  ~mali.  circular  and  react  readily  to 
light  and  on  accommodatii>ii.  'I'hiie  is  no 
cxophlhalnios,  enopbthalnius,  pto^is,  strabis- 
mus, nystagmus  or  limitation  of  Mihinlary 
movement. 


laboratory  examinations 

lUood  U'assrniiann. — Negative. 
I  'rinalysis: 

^'^)\^n■  —  \.\|i\\[  anibt'r. 
Spi'cilic  uravilj- — 1.015 
AMurniin — Very  faint  trace 
.Sugar — None 

Microscopic— Oooasiotial   while   MikmI   cell.    No 
ca.sts  or  crystals. 

SUMMARY 

.'\  right-banded  man.  age  rifl\'-live,  sud- 
denly became  iMial)le  to  ri'ad  written  or 
l)rinte(l  matter.  Tiiere  was  no  paralysis, 
aiuestiiesia  or  iiemianopsia.  Intelligence  was 
normal.  There  was  no  defect  in  speech,  cither 
si)ontaneous,  repeated,  or  in  singing.  Under- 
slanding  of  s|)oken  words  was  normal.  There 
was  no  iibjcct  lilindness.  Word  blindness  was 
complete,  but  most  of  the  letters  of  the  al- 
pb.Lbcl   cunld   be   recognized.    In   reading  let- 
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ters  mistakes  were  freciiieiilly  made  an<l  liie 
identification  lacked  assurance.  He  could  nut 
read  words  of  even  two  letters  without  spell- 
inf(  them.  Simple  words  whose  spellinj;  was 
phonetic  were  recognized  after  they  had  heen 
iahoriously  spelled  out  loud.  In  longer  words 
— those  of  six  letters  or  over — he  usually  he- 
came  confused  and  would  sup])ly  the  last 
part  of  the  word  with  the  first  ending  which 
came  into  his  mind.  For  exam])le.  (■xu'l't  was 
read  "excellent";  iiotliinij,  "noted."  etc. 
Spelling  was  phonetic,  and  written  words 
siK'lled  incorrectly  but  phonetically  were  ])ro- 
nounced  according  to  souikI.  In  some  in- 
stances they  were  more  easily  read  than 
when  spelled  correctly.  Arabic  figures  were 
recognized  much  more  readily  than  letters 
when  occurring  singly,  but.  were  read  incor- 
rectly when  combined  to  furm  a  numlier  ot 
the  third  or  fourth  denomination,  t'liirukin- 
esthetic  images  of  letters  were  imly  excep- 
tionally recognized,  while  lii(i>e  Im-  ligiu'i"- 
were  noted  correctly  and  witlniut  dilhcultv. 
Spontaneous  writing  was  ainKist  inipii>sil)le. 
The  words  were  laboriimsjy  written  mit  let- 
ter b\  letter.  Many  nt  tlie  letter-,  were  ille- 
gible, some  were  left  out,  some  repeated,  and 
fre(|uentl\  the  wrong  letter  was  used.  Writ- 
ing from  dictation  was  no  better  than  spon- 
taneous. Copying  of  written  words  was  im- 
possible, but  copying  of  printed  word>  was 
fairly  successful.  Writing  of  figures  was  but 
little  impaired,  and  simple  arithmetical  ad- 
dition and  subtraction  were  jjossible.  while 
multi])lication  and  more  complicated  figuring 
could  not  be  done. 

This  case  belongs  to  the  group  of  so-called 
cortical  word  blindness  where  word  blindness 
is  associated  with  agraphia.  The  lesion  is 
probably  located  in  the  white  matter  of  the 
angular  and  supra-marginal  .g>ri.  but  not  ex- 


tentling  deeply  enough  to  involve  the  optic 
radiation  of  (jratiolct. 
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It  is  not  always  possible  to  follow  an  in- 
teresting case  of  neurosyphilis  from  the  time 
of  apparent  onset  of  symptoms,  through  pe- 
riods of  intensive  antisyphilitic  treatment, 
and  check  one's  findings  at  the  postmortem 
table.  This,  however,  was  done  in  the  case 
to  be  presented  before  the  conference.  This 
case  will  also  serve  as  an  introduction  to  the 
discussion  of  general  paralysis. 

P.  C,  male,  forty,  divorced,  white,  came 
to  the  X'anderbilt  Clinic  on  June  lo,  1918, 
comjjlaining  of  weakness,  marked  sense  of 
tiredness,  and  of  occasionally  seeing  double 
on  looking  to  the  left. 

Family  History. — Negative. 

Past  History. — He  was  born  in  this  coun- 
try. Had  a  normal  infancy  and  childhood. 
Had  two  years  of  high  school  education.  At 
sixteen,  he  went  to  work  for  a  theatrical 
company,  and  had  occupied  himself  since 
then  in  various  fields  of  the  theatrical  busi- 
ness from  a  stage  hand  to  a  vaudeville  actor. 
Married  at  twenty,  but  was  divorced  after 
living  with  his  wife  for  only  one  year.  He 
contracted  sy|)hilis  in  1908.  No  skin  lesions 
were  ever  noticed.  He  was  treated  for  one 
year  with  powdered  potassium  iodide.  In 
191 3  he  was  given  inunctions  and  potassium 
iodifle  drops  for  one  year,  and  at  the  end  of 
this  period  his  blood  Wassermann  reaction 
was  negative.  He  continued  witli  tlu'  in- 
unctions and  iodides,  Init  in  1916  his  IiKumI 
Wassermann  reaction  was  again  ])ositive. 
He  was  then  given  three  intravenous  injec- 
tions of  .salvarsan  and  si.v  intranniscnlar  in 
jections  of  mercury.  He  staled  tlial  in  t'n- 
latter  part  of  1917  Ins  IiIixkI  Wassc-rnKtmi 
was  negative. 

Present  Illness. — hatc^  back    \agufl\-  in 


about  one  year  before  his  coming  to  the 
clinic.  He  then  began  to  experience  difficulty 
in  getting  on  with  his  act,  and  he  also  liegan 
to  complain  of  weakness  in  lijs  feet,  "and  of 
unsteadiness  in  his  gait."  He  ga\  e  up  bis 
theatrical  work  and  became  a  clerk  in  a 
store :  could  not  keep  at  his  work.  Finally  he 
was  obliged  to  call  upon  bis  friends  for  fin- 
ancial assistance.  A  month  ago  be  liegan  to 
see  double  when  looking  to  the  left. 

He  was  sent  to  the  syphilology  department 
lor  treatment.  There,  he  presented  marked 
ataxia ;  ptosis  of  the  lids ;  aJDsent  K.  J's ;  pos- 
itive Romberg;  visual  acuity  20/20  in  the 
right  and  20/50  in  the  left;  eyegrounds 
were  apparenth'  normal ;  pupils  were  unequal 
and  irregular  in  outline,  reacted  sluggishl\-  to 
accommodation  and  not  at  all  to  light.  His 
blood  Wassermann  reaction  was  -| — | — | — |-. 
His  spinal  fluid  was  examined  (in  several 
occasions  and  slmwed  the  IdllDwing; 

/)((/(•  of 

/i.vniii-  Gill-           U'li.wicrniaiin           Colloidal 

iiialioii  Cells     biilin              Rcaciioii                Gold 

8/17/18  7     +  -f-|— f-1-  lo  0.2  cm.  5555431000 

6/11/10  -f- 1--| — I-  lo  0.2  cm. 

6/25/19  -1-1-+-I-  lo  o..|.  cm. 

There  was  no  record  of  a  mental  exam- 
ination. Because  of  the  colloidal  gold  find- 
ings be  was  diagnosed  as  a  case  of  paresis, 
and,  in  view  of  his  physical  signs  he  was 
linaily  regarded  as  a  ca.se  of  tal)0])aresis. 

He  received  the  following  treatment: 

1.  TwcnlN-onc  inlrav'cnons  injcclions  of 
of  0.4  gni.  of  ;irsplienaniin  from  Jiiiu-  14, 
1018,  to  .August  J4,  i()\'). 

2.  ICleven  intras|)inons  injcflions  of  scrum 
according   to    llie    Swi  l"l-l''.llis   melbod    rcin- 
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ftM-ced    by    1/5    nit^.    of    rirsplicnainin    t'roiii 
.Vugust  30,  i()i<^.  t<»  August  jO,  I()Ii;. 

3.  NiiK-  in  ji'clii  ins  ul  nieTcui"\  salicxlalc 
gr.  I '/J  fnmi  |uiic  15.  HjiS,  Id  .\ugu>t  31). 
1918. 

In  the  latter  [jart  oi  August,  1919.  lunil)ar 
puncture  resulted  on  three  different  oei-a- 
sions  in  dry  taps.  He  failed  to  return  Ui  the 
clinic  in  Septemher.  During  that  month  he 
began  to  lose  interest  in  his  persniial  ap- 
pearance, seemed  despondent  and  ner\cnis. 
and  expressed  the  idea  that  he  was  afllictt-d 
with  softening  of  tlu'  hrain. 

On  Octol)er  i,  H)i<),  while  at  supjier,  lie 
suddenly  lost  the  use  of  his  left  hand,  lie 
was  put  to  bed,  and  on  the  following  da\-  he 
was  found  in  bed  in  ;i  dazed  condition,  weak, 
and  bleeding  from  hemorrlioids.  He  was 
taken  to  Bellex  ue  I  lospital,  where  he  w;i^ 
described  as  being  in  general  good  health; 
pupils  were  unequal,  the  left  greater  than 
the  right,  sluggish  reaction  to  light:  trenmrs 
of  tongue  and  fingers;  increased  knee  jerks, 
and  some  weakness  of  the  left  arm  and  leg. 
Mentally  he  .showed  some  elation  and 
euphoria,  inclined  to  be  resistive,  at  limes 
was  restless  and  tried  to  get  out  of  bed. 
though  he  was  hardly  ;ilile  to  slaiul.  lie 
showed  memory  defect,  and  b;id  no  in>ight 
into  his  condition. 

He  was  transferred  to  the  .\lanli;ittaii 
State  Hospital  on  nctoher  X.  mn).  'i'here  he 
.showed  ataxia,  \rg\ll  Robertson  ]nipils. 
positive  Romberg,  absent  knee  jerks,  delinite 
speech  defect  and  blood  pressure  of  130-80. 
His  heart,  lungs  ;ind  other  viscera  were  nega- 
tive. MentalK  he  \\;is  at  first  de])rcssed  .and 
later  restless,  lie  was  mildly  eu])horic.  Said 
that  he  could  use  bis  bands  as  well  as  ever. 
His  stream  of  thought  w.is  rele\;int  and 
spontaneous,  was  correclh  oriented  and  ga\  e 
fairl\-  satisfaetoi"\-  dal.a  of  personal  identiii- 
cation.  lie  did  show  slight  iiicmorv  defect. 
especialK  for  the  mo|-e  reeeiil  events.  1  le  li.ad 
no  insight  into  bis  rondilion  ;nid  bi>  iiulg- 
iiient  w;is  deU'Ctive.  llis  bl<io(l  \\';i--serm;inn 
w.as  negatixe.  llis  siiin;il  lluid  >hi>\\ed 
sligluK    positive  globulin,  no  celK.  and  two 


plus  W'assermann  reaction  to  0.5  c.c.  and 
negative  W'assermann  to  o. i  c.c.  of  fluid.  Ik- 
was  diagnosed  as  general  paralysis,  cerebral 
t.vpe. 

lie  was  tr.ansferred  to  an  industrial  ward 
on  ( )ctober  Jjth,  to  be  developed  as  a 
vvurker.  On  Xovember  uth  he  returned 
from  exercise,  had  a  chill,  and  temperature 
went  up  to  103'^  and  he  showed  definite  evi- 
dence of  pulmonary  congestion  at  both  bases. 
Me  died  on  Xovember  18,  1919. 

XECROrSV  St'.MM.VKV 

I.  Gener.\l  Ai'1'e.\u.\xce. — Autopsy 
performed  eighteen  hours  postmortem  on  the 
remains  of  a  well  developed,  fairly  well 
nourished  man  of  about  forty  years.  There 

was  sliQin  :_■■'■■'■■■'-:■"■-'    -v   -  :''>    left  heel  and 


Fic..  I  (H.  S:  E.  X50)  Fkont.vl  I'ia.  N'ote  fihrolilas- 
lic  thickening,  coiisidcralilc  edema,  ami  occasional 
lymphoid  and  plasma  cells. 

over  the  mid-dorsal  region  of  the  ^pine. 
There  was  considerable  inei|u.ilitv  ;ind  in-eg- 
iilaritv  in  the  pupils. 

11.  Ill: AD. —  I.  Ciilrdriiiiii  strijiped  with 
ease;  bone  appeared  cpiite  thin  and  atrophic; 
dura,  when  incised,  allowed  considerable 
spinal  lluid  to  escape. 
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2.  Brain  weighed  1260  gm. ;  was  of  nor- 
mal size  and  of  somewhat  increased  consis- 
tency. There  was  only  a  moderate  milky 
exudate  over  the  anterior  two  thirds  of  the 
pia  and  most  marked  over  the  middle  third. 
The  posterior  third  of  the  pia  appeared  per- 
fectly clear  and  glistening.  There  was  moder- 
ate atrophy  at  the  frontal  poles  and  over  the 
precentral  areas,  especially  on  the  right  side. 
The  base  of  the  brain  showed  very  slight  pial 


tion,  however,  and  while  some  sections 
showed  quite  a  marked  loss  in  ganglion  cells, 
there  were  others  that  showed  a  fairly  or- 
derly and  well  preserved  arrangement  of 
nerve  cells.  There  was  a  decided  increase  in 
the  round  glia  cells.  There  was  a  distinct 
perivascular  (Fig.  2)  infiltration  of  lym- 
phoid and  plasma  cells  both  in  the  cortical  as 
well  as  in  the  medullary  vessels.  Occasional 
satellitosis  was  seen. 


Fic.  2.  (H.  &  E.  X  400.)  Deep  MEnuLLAKv  Capillaky. 
Note  marked  perivascular  exudation  of  lymphoid 
and  plasma  cells. 

involvement,  and  mostly  at  the  intcrpedtmcu- 
lar  spaces,  and  at  the  p(jnto-cerebellar  angles. 
The  fourth  ventricle  sh(jwed  an  occasional 
granule,  and  the  granulations  were  also  seen 
in  the  lateral  ventricles.  The  large  vessels 
ajjpeared  smooth  and  were  collapsed.  Sec- 
tions from  the  first  frontal,  gyrus  rectus,  pre- 
central lobule  and  from  the  medulla  were 
examined.  The  pia  (Fig.  i)  was  decidedly 
edematous,  showed  a  chronic  fibroblastic 
thickening  and  cfjntaincd  a  few  lymjihoid 
and  a  moderate  number  of  plasma  cells.  Tlie 
neurr^glia  layer  was  thickened  and  numerous 
neuroglia  tufts  ran  into  the  subjacent  cor- 
tex. There  was  a  moderate  loss  of  ganglion 
cells,  especially  in  the  gyrus  rectus  lobtile. 
There  was  b\it  niodcralc  cortiral  disorgani/.a- 


FiG.  3.  (H.  &  E.  X50.)  Pituitary  (nervous  portion.) 
Note  moderate  lymphoid  infiltration,  and  occa- 
sional plasma  cell,  in  ihc  capsnle. 

3.  The  spinal  cord  was  removed.  It 
showed  dense  adhesions  between  the  dura, 
arachnoid  and  pia,  and  between  tlie  pia  and 
tile  cord,  so  that  it  was  difficult  to  se])arate 
the  mcml)ranes  frf)m  the  cord  in  the  lower 
lumbar  region  and  at  the  cauda  e(|uina.  In 
spots,  the  ])osterior  columns  api)eared  atro- 
|)hic  and  somewhat  retracted.  Sections  from 
tlu'  different  levels  of  the  cord  showed  a 
thickened  |)ia  and  that  was  due  to  a  fibro- 
blastic reaction  ])rimarily,  although  there 
were  in  a  few  areas  a  few  lym])hoid  and 
])lasma  cells.  There  w;is  only  a  moderate  loss 
of  fibers  in  the  ])osterior  columns  in  the  sec- 
lions  from  the  cervical  and  upper  tlioracic 
segments  of  the  cord,  but  not  sufficient  to 
stamp  il  as  a  tal)ctic  cord.  Tiiere  was  a  def- 
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inite  niarj^niial  ilegciieratii)ii,  l)est  seen  in  tlie 
March!  sections. 

4.  The  optic  nerves  showed  a  few  lym- 
phoid and  an  occasional  Kroup  of  plasma 
cells  hetween  the  fibers. 

5.  The  pituitary  gland  slmwed  n<)tiiin<^  nf 
significance  macroscopically ;  niicrosco[)icall\ 
it  showed  numerous  lymphoid  and  plasma 
cells  in  its  capsule  (l''ig.  },)■  Nothing  re- 
markable was  noticed  in  the  cells  nf  the 
gland  itself. 

6.  The  internal  cars  were  opened  and 
showed  no  j)athological  condition. 

111.  TiioR.vx. — The  sternum  >trip[)ed 
with  ease:  there  was  \er\-  little  retrosternal 
fat. 

1.  Linij/s. — The  right  ]i]eural  ca\ity  con- 
tained in  its  upper  two-thirds  recent  and  old 
adhesions  which  stripjjcd  readily  on  l)lunt 
dissection.  Right  lung  weighed  635  gm. :  wa> 
everywhere  air  containing;  at  its  posterior 
two-thirds  it  contained  considerable  frothy 
fluid.  The  left  pleural  cavit)-  was  free  from 
fluid  and  adhesions.  Left  lung  weighed  485 
gm. :  showed  chronic  passive  congestion. 

2.  Heart. — The  pericardium  contained  a 
moderate  layer  of  fat;  the  ])ericardial  sac 
contained  about  .^o  c.c.  of  straw-colored 
fluid.  The  heart  weighed  3,^5  gm.  The  muscle 
was  of  good  color  but  somewhat  soft  and 
and  flabby;  thickness  was  normal ;  all  \  alias 
were  compensating;  the  cusps  were  of  a  nor- 
mal thickness  and  appearance.  The  coronary 
vessels  were  j^atent.  Microscopic  examina- 
tion showed  considerable  congestion  and  in- 
creased fibrous  tissue  between  the  muscle 
fibers.  There  was  a  decided  thickening  in  the 
capillaries. 

3.  .lorla  was  of  normal  caiibei-,  generallx 
elastic  and  pliable.  'I'hroughout  the  intinia. 
however,  there  were  a  moderate  nunibci'  ot 
pearly  gray  ])laques,  and  thse  were  seen  botii 
in  the  thoracic  and  abdominal  ])ortion.  Mi- 
croscopicallv  these  were  mostl\  fatty  degen- 
erations in  the  intima. 

I\'.  AHDONtF.x. — The  abdomen  was  tlat : 
the  panniculus  adiposis  was  of  norm.al   si/.e 


and   appearance;  the  peritoneal  cavit\'  con- 
tained neither  fluid  nor  adhesions. 

1.  Castro-intestinal  tract  showed  nothing 
remarka!)le;  the  stomach  was  contracted;  the 
large  intestines  were  distended  with  gas  and 
appeared  thinned  out ;  the  small  intestines 
showed  nothing  of  significance;  the  appen- 
dix was  of  normal  size  and  contained  a  few 
fecal  concretions. 

2.  Spleen  w-eighed  135  mg. ;  it  was  (piite 
elastic  and  .showed  a  definiteh  increased  con- 
sistenc}'.  Microsco[)ically  it  showed  a  definite 
fibrous  tissue  inflammation. 

3.  Liver  weighed  1630  gm. ;  it  was  dense 
and  elastic;  it  showed  microscopically  con- 
gestion and  a  definite  increase  in  the  fibrous 
tissue  about  the  portal  system.  There  was 
little  injury  to  the  liver  cells. 

4.  Pancreas  sh(jwed  little  of  significance 
macroscopically. 

5.  Kidneys. — The  right  weighed  115  and 
tlie  left  105  gm. ;  the  capsules  stripped  with 
difficulty  and  left  corrugated  surfaces;  the 
cortex  was  of  normal  size;  the  vessels  were 
somewhat  more  prominent  than  usual.  Mi- 
croscopic e.xaminations  revealed  a  thickened 
capsule  which  sent  numerous  strands  into  the 
kidney  substance.  There  was  congestion  of 
the  capillaries  and  glomeruli.  The  ureters 
were  i)atent.  The  bladder  was  contracted. 

().  The  adrenals  showed  thickened  cap- 
>uk's  and  general  congestion. 

AN.XTOMUAI,   DI.VGXOSIS 

I.  IIk.vd. — Diffuse  meningo  encephalitis 
(general  parahsisi.  Marginal  >clerosis  of 
cord. 

II.  riioR.\x. — Right  fibrinous  jileurisy. 
r>ilateial  chronic  ])ulmonarv  passive  conges- 
tii  in.  Ai  irtitis. 

ill.  AiiDoMHX. — nithi>e  >plenili>.  Uitfuse 
iu-patiti>.  Chronic  nejibritis. 

SUMM.\RV 

A  man  of  forty  years,  of  a  negative  fam- 
il\  historv  and  of  a  roving  disposition,  who 

had  contracted  sxpbilis  in   nioS.  and  had  re- 
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ceived  treatment  on  and  off  for  about  ten 
years;  who  in  191 7  began  to  show  difficulty 
in  getting  along  with  his  work,  weakness  in 
his  feet,  and  unsteadiness  in  his  gait;  who 
come  to  the  \'anderbilt  Clinic  in  June,  191 8. 
presenting  marked  ataxia,  bilateral  ptosis. 
absent  knee  jerks,  positive  Romberg,  unecjual 
and  irregular  pupils  which  did  not  react  to 
light  and  only  sluggishly  to  accommodation, 
whose  blood  serum  gave  a  4-plus  W'asser- 
niann  reaction  and  the  spinal  fluid  showed 
7  cells,  I -plus  globulin,  4-plus  Wassermann 
reaction  and  a  paretic  colloidal  gold  curve; 
who  then  received  twenty-one  intravenous 
injections  of  arsphenamin  gm.  0.4,  eleven 
intraspinous  injections  of  salvarsanized 
serum,  and  nine  injections  of  mercury  sali- 
cylate gr.  1 1/  intramuscularly ;  who  in  Sep- 
tember, 1 91 9,  began  to  show  loss  of  inter- 
est in  his  personal  appearance,  despondency, 
and  nervousness,  and  in  October,  191 9,  sud- 
denly lost  the  use  of  his  left  hand,  becoming 
dazed  and  confused  and  had  to  be  taken  to 
Bellevue  Hospital,  from  where  he  was  com- 
mitted to  the  Manhattan  State  Hospital ; 
there  he  showed  ataxia,  Argyll  Roliertson 
pupils,  positive  Romberg,  definite  speech 
defect,  restlessness,  mild  euphoria,  memory 
defect,  negative  blood  Wassermann,  negative 
Wassermann  to  o.  i  c.c.  of  spinal  fluid  and 
only  2-plus  to  0.5  c.c.  of  fluid,  no  cells  and 
slightly  positive  globulin,  and  who  at  ne- 
cropsy showed  lesions  of  paresis,  marginal 
sclerosis  in  spinal  cord,  right  fibrinous  pleur- 
isy, chronic  j)assive  congestion  of  all  viscera, 
and  chronic  nephritis,  the  immediate  cause 
of  death  being  right  fibrinous  pleurisy  and 
pulmonary  congestion. 

DISCUSSION'  OF  I'AKESIS 

I.  f)cfiiiilioii. — ,\s  a  result  of  tiic  success- 
ful invasion  of  the  lir.iin  Ij\  the  s|)irochela 
pallida,  and  consef|uc-iil  in  ilic  resultant  ])ar- 
cnchymatous  degeneration  ruu!  interstitial 
inflammation,  there  occurs  a  cliaractcristic 
train  of  signs  and  sym|)tonis,  both  physical 
and  mental,  causing  a  cfimplete  imdermining 
of  the  somatic  and  psychic  states  of  tlic  iii- 


dixidual.  and  producing  a  picture  of  a  dis- 
tinct disease  entity  known  as  paresis,  general 
paralysis  of  the  insane,  dementia  paralytica, 
or  paretic  neurosyphilis,  depending  upon  the 
particular  phenomenon  of  the  disease  which 
most  strikes  the  student. 

2.  Etiology. — The  demonstration  of  the 
treponenia  pallidum  in  the  brains  of  cases  of 
general  paralysis  has  definitely  ^  proven  this 
condition  to  be  a  syphilitic  process.  Since  this 
discovery,  considerable  work  has  been  done 
in  the  attempt  to  solve  many  important  and 
essential  problems  connected  with  the  entire 
ciuestion  of  the  genesis  of  this  disease.  It  h.as 
been  shown  that  many  cases  of  primary 
syphilis  maj'  show  involvement  of  the  ner- 
vous '"  system.  Most  authorities  agree  that  in 
the  secondary  stage  of  syphilis  the  nervous 
system  is  involved  in  from  18  to  70  per  cent  ** 
of  all  cases.  In  fact,  Wile  and  Stokes " 
venture  to  state  that  "in  all  probability 
every  case  of  syphilis  which  reaches  the  sec- 
ondary period  has  more  or  less  involvement 
of  the  cerebrospinal  axis."  All  who  have  had 
opportunities  to  study  the  spinal  fluids  *  from 
cases  of  secondary  stage  syphilis  have  found 
alterations  indicative  of  the  participation  of 
the  cerebrospinal  axis  even  in  this  relatively 
early  period  of  the  disease.  As  far  back  as 
1906  Hoffman"  was  able  to  inoculate  a 
monkey  with  syphilis  by  injecting  into  its 
evebrow  si)in;il  lliiid  from  a  iiatient  having 
papular  syphilis.  All  evidence  seems  U>  jioint 
to  an  early  spirochete  septicemia,  and  to  a 
localization  of  the  spirocheta  in  this  stage  " 
and  not  in  (lie  late  stages.  And  yd.  in  spite 
of  the  evidence  of  the  involvement  of  the 
nervous  system  in  a  very  large  percentage  of 
cases  of  syphilis  which  have  reached  the  sec- 
ondary stage,  neurosyphilis  represents  only 
from  3  to  5  per  cent'  of  all  syphilis,  and 
paresis,  of  course,  wciiild  rei)resrnl  :i  slill 
snialliT  pc'i'cenlagc.  There  are  sevei-al  drlrr- 
niiiiliii^  factoi's.  I'T'sl,  there  is  evidence  Id 
sus|)ecl  llu-  piTsi'iicc  ijf  iicnr(ilrci|iic  ^pii-n- 
cheta.  ('liniiai  pOKjf  is  fmiiiil  in  llic  fad  lli:il 
aulliiiitic  cases  li;i\c  liccii  rcpni'li'd  wluTe 
sc\ci-;il  men  \):iw  (lc\  tli  ijicd  paresis  after 
llirv    have    li\'C(l    willi    llic    same    niisli-ess   at 
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different  intervals,  l^xperiniental  e\  idence  \> 
seen  in  tlie  constant  localization  of  certain 
strains  of  s])iroclu'ta  in  certain  or.^'an^. 
Second,  there  nni>t  he  a  certain  inl'.erenl 
factor  which  makes  the  nei-\i)Us  >ysteni  (jI  a 
,<,'i\en  individual  a  fertile  soil  for  the  inxad- 
inf^  org'anisnis.  'rhi>  i>  well  staled  l>y  Mott' 
who  sa\s;  ■■ratholo,L;ical  considerations  as 
well  as  etioloj^rical  facts,  therefore,  tend  to 
show  that  another  factor  is  re(|uii\'d  of  ;i 
nfin-specilic  nature  for  the  production  (jf 
general  i)aral\sis,  \i/..,  cimditions  and  hahits 
of  life  tending  to  active  nietaholism  of  the 
ner\  ous  system  in\ol\ing  mental  excitement 
and  stress,  with  a  corresponding  deficiency 
of  conditions  .and  hahits  tending  to  restora- 
tion of  neuropiiteutial.  especially  worry  and 
insomnia;  in  fad  all  those  conditions  of  civ- 
ilization which  produce  neura>thenia,  though 
not  essential,  ,ii'e  |ir(ihalil\  imporl.ant  con- 
trihutory  factor^  in  determining  the  ■•nset 
and  progress  of  p.iralytic  dementia."  Third. 
there  is  unclouhtedK  a  .group  of  latent  uem-o- 
sviihilis  cases  which  have  ne\  er  given  au^- 
ocldilx'  in  conduct  nr  ha\e  never  h;id  occa- 
sion to  he  ex.amined  thoroughK  h^■  ;i  ]ih\>i- 
cian,  and  in  whom  the  disease  has  never  heen 
iliscovered,  or  it  ma\-  ha\'e  heen  detected  ac- 
cidentallw'  1-ourlh,  there  is  still  ;m  undeter- 
mined factor  that  must  he  at  work  in  causing 
such  specific  anatomical  alterations  winch 
produce  the  different  tx'pes  of  neuro>\i)hilis. 
3.  Pathology. — The  ,in;itomical  alterations 
seen  at  necropsy  and  in  tl:e  microscopic  ])re])- 
arations  in  cases  of  |i;iresis  .are  (|uite  dis- 
tinct and  definite  in  the  \;ist  majority  of 
cases.  The  skull  shows  atrtjphy,  and  espec- 
ially is  this  seen  in  the  loss  of  marrow.  Often 
one  sees  epidural  hemorrhages.  There  is 
usu.'dly  seen  redund.ancy  and  ])uckering  of 
the  dur.a  .at  the  fnmt.al  ]iole,  rmd  this  is  due 
to  the  ;itroph\  nf  the  >uhi:iceul  lir.ain  tissue. 
On  incisiiin  ol  the  dur.i  ;md  .-irrichnoid.  ;i 
large  amount  ot  cerehi-ospiual  lluid  escape--. 
The  firain.  in  the  \;i>t  m.ajoritv  of  cases, 
show>  well-defined  --igns  m.acroscopicalh'  to 
enahle  the  ex.iminer  to  ;irri\e  .at  the  correct 
diagnosis.  The  ]ii.a  >hi>ws  ,1  milk\  e.xud.ati-, 
most  marked  over  the  .aiUerior  twn  thirds  of 


the  hrain.  over  the  interpecluncidar  sjjaces, 
and  at  the  ponto-cerebellar  angles.  The  pos- 
terir)r  third  of  the  pia  appears,  as  a  rule, 
thin  ,ind  glistening.  The  pial  vessels  are  usu- 
ally congested.  In  the  \entricular  walls  and 
in  the  gyri  recti  there  .ire  seen  pin-jjoint  ele- 
\  .itions  commonly  spoken  of  as  granulations 
or  "sanding"  of  the  ventricles.  There  is 
usu.ally  well  defined  atrophy  of  the  anterior 
poles  of  the  hrain,  and  occasionally  it  is  also 
seen  in  other  parts  of  the  corte.x.  The  cranial 
nerves  not  infrec|uentlv  show  inequality  and 
.itrophy  and  thickened  sheaths.  The  spinal 
cord  in  the  vast  majority  of  cases  shows  a 
thickened  pia.  Microscopically  the  lesions  are 
distinct  and  clearcut  in  most  of  the  cases. 
The  pi.a  is  thickened,  and  .sliows  lymphoid 
,ind  pl.isma  cells.  The  neuroglia  layer  is 
greatl\-  increased,  and  tufts  are  seen  running 
from  this  layer  into  the  subjacent  cortex. 
There  is  also  a  decided  increase  in  the  free 
gli.'i  ceHs.  The  cortex  reveals  disorganization 
— disorderly  cell  layer  arrangements,  loss  of 
ner\e  cells,  and  all  stages  of  cell  degenera- 
tion. Occasional  satellitosis  and  true  neuro- 
nojjhagy  are  frequently  met  with.  There  is 
;.n  increase  in  the  capillaries,  and  budding 
branches  are  frequent.  In  the  \'ircbo-Kobin 
spaces  are  seen  lymphoid,  plasma  and  mast 
cells,  the  number,  relative  ([uantity  and  in- 
tensity depending  upon  the  duration  of  the 
disease  and  the  intensity  of  the  inHanimator\- 
rt'.'iction.  This  perivascular  cellular  infiltra- 
tion is  seen  both  in  the  cortex  as  well  as  in 
ilu'  uiedull.'i.  Rod  cells  are  sometimes  seen 
iK-.ir  the  w.iUs  of  the  blood  vessels  and  near 
the  limiting  glial  membrane  in  the  upper  cor- 
tical layers.  Sections  through  the  walls  of 
the  ventricles  passing  through  the  granula- 
tions .show  glial  hyperplasia  with  the  result- 
,'mt  elevation  of  the  ependynial  laver;  in 
pl.ices  this  layer  may  be  s])lit ;  rarelv  does 
one  meet  reduplication  of  the  ependvmal 
cells.  ICxamination  of  microscoi)ic  sections 
front  the  cord  often  shows  degeneration  in 
the  posterior  columns,  or  around  the  i)eri- 
pliery.  The  pia  of  the  cord  often  siiows 
thickening  and  lymphoid  and  ])lasnia  cell  in- 
filtration.   Periva.scidar    exud.ition    of    I\ni- 
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phoid  and  plasma  cells  are  also  seen  in  the 
vessels  of  the  cord.  Not  infrequently  one 
meets  degenerative  changes  in  the  anterior 
and  posterior  roots.  The  pituitary  gland 
quite  often  shows  lymphoid  and  plasma  cells 
in  its  fibrous  capsule  (this  finding  has  been 
so  constant  in  my  material  that  it  occurred 
to  me  that  this  must  be  responsible  for  a 
fair  share  of  headache  so  frequently  met  with 
as  a  symptom  in  neurosyphilis).  The  optic 
ner\-es  may  show  infiltrations  of  lymphoid 
and  plasma  cells  between  the  nerve  fibers.  In 
properly  stained  sections  one  sees  the  spiro- 
cheta.  They  are  found  in  the  inflammatory 
cell  infiltration  in  the  perivascular  sheaths, 
and  near  the  nerve  cells  of  the  corte.x.  Mott "' 
has  recovered  the  organism  from  emulsions 
of  the  cortex  in  sixty-six  out  of  one  hundred 
consecutive  cases  of  general  paralysis.  In 
from  lo  to  15  per  cent  of  cases,  the  posterior 
rather  than  the  anterior  half  of  the  brain  is 
most  involved,  and  in  these  so-called  Lis- 
sauer  groups  one  meets  clinically  types  that 
are  characterized  by  focal  signs  of  sensory, 
motor,  and  mi.xed  nature,  such  as  auditory 
and  visual  aphasia,  apraxia,  Jacksonian  fits, 
etc.  The  other  organs  of  the  body  usually 
show  quite  constant  changes.  The  aorta  most 
often  shows  pearly  plaques  throughout  its 
entire  course  and  linear  scars  in  its  thoracic 
portion ;  microscojiically  there  are  seen  fatty 
degeneration  in  the  intima  and  occasional 
loss  of  suljstance,  infiltration  of  the  media 
with  lymphoid  and  plasma  cells,  and  hyi)er- 
plasia  in  the  adventitia  with  perivascular 
cellular  exudations  in  its  vasa  vasoriun.  The 
heart  fref|uently  shows  fatty  degeneration 
and  brown  atrojjhy.  The  lungs  are  usuall\ 
the  seat  of  a  pneumonitic  condition,  most 
often  of  a  l;roncliopneumonia  which  is  re- 
sponsible for  the  immediate  deatli  of  most 
of  the  paretics.  The  large  intestines  usually 
have  thin  wa!l>  and  the  bowels  a])pear 
greatly  distended.  Subacute  or  chronic  nc- 
jjhritis,  pyelitis,  and  pyelo-nephritis  are  often 
met  with,  wiiile  cystitis,  in  the  hosijital  (  a^o 
at  least,  is  a  very  common  finding. 

4.  SytiipUniiulolofjy. — While  no  two  cases 
of    paresis   ])resetit    tin-    iilcntiral    -■igii^   ami 


symptoms,  there  is  a  certain  uniformity  in 
all  cases  of  this  disease  not  only  in  its  so- 
matic manifestations,  but  also  in  the  result- 
ing dementia.  Physically  the  most  striking 
alterations  are  seen  in  the  pupillary  re- 
sponses, refle.x  disturbances,  and  incoordina- 
tion, while  mentally'"  the  deterioration  in  the 
personality  and  the  memory  defect  are  the 
fundamental  symptoms  in  the  dementia.  The 
pupils  may  be  unecjual,  irregular  in  outline, 
and  may  vary  in  their  reaction  from  mere 
sluggishness  to  a  typical  Argyll  Robertson 
pupil  or  to  fixed  and  rigid  pupil.  Gait  may 
be  ataxic.  They  may  show  positive  Romberg 
and  Fournier's  tests.  Their  speech  and  hand- 
writing are  characterized  by  the  omission  of 
words,  syllables  and  letters.  Moderately 
rapid,  medium  and  irregular  tremors  are 
present  in  the  angles  of  the  mouth,  protruded 
tongue,  and  in  the  extended  fingers.  The  deep 
reflexes  are  usually  very  active  and  often 
unequal  on  the  two  sides  of  the  body.  Occa- 
si(inally  the  deep  reflexes,  especially  the  knee 
jerks,  may  be  absent  on  one  or  on  both  sides. 
Often  one  finds  pyramidal  tracts  involve- 
ment. Atrophy  of  some  group  of  muscles  is 
not  infrequent.  Sensory  disturbances,  while 
not  at  all  rare,  are  not  often  found,  and  this 
is  partly  due  to  the  poor  cooperation  on  the 
part  of  the  patient  and  to  the  tendency  of 
the  average  paretic  to  minimize  any  symp- 
tom. Cranial  nerve  involvement  other  than 
the  pupillary  signs  mentioned  above  are 
diminution  in  the  visual  acuity  and  occa- 
sional oj)tic  atrophy,  extra-occular  palsies, 
ptosis  of  the  eyelids,  deafness,  difliculty  in 
articulation  of  labials,  change  in  the  quality 
of  ilie  voice,  difficulty  in  swallowing,  and 
|)i-olrusion  of  the  tongue  to  one  or  another 
side  of  the  mouth.  Convulsions  are  fre(|uent 
in  the  later  stages,  and  the  ])atient  is  un- 
(loubtfdK  ill  a  more  advanred  condition 
after  each  c<in\ulsion.  illadder  .and  rectal 
(listiiii)ances  ai^e  fre(|uent  in  the  advanced 
cases.  The  spin.al  lluid  I'xaniinalion  is  rm 
indisiH-nsahIc  laclor  in  arri\iiig  ,at  the 
correct  diagnosis  as  to  the  type  of  neuro- 
syphilis willi  w'liicli  one  is  dealing.  The 
lliiid     nsnalU-     escapes     under     considerable 
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pressure,  and  the  true  paretic  hardly  ever  has 
a  "puncture  headache"  and  uften  his  head- 
ache is  relieved  by  a  lumbar  puncture.  There 
is  a  pleocytosis,  the  number  dci)ending  upon 
the  intensity  of  the  meningeal  inHammation 
as  well  as  upon  the  site  of  the  inflammatory 
reaction ;  it  is  possible  to  have  a  normal  cell 
count  when  only  the  meninges  at  the  vertex 
of  the  brain  are  inflamed  or  when  there  is 
generally  a  mild  inflammatory  reaction  in 
the  meninges  or  when  the  process  has  petered 
out  and  there  is  present  only  the  result  of 
the  acute  process.  Globulin  is  invariabl)-  pres- 
ent in  practically  every  case.  The  Wasser- 
mann  reaction  is  positive  in  practically  every 
case  of  paresis.  The  colloidal  gold  reaction 
is  of  the  "paretic  curve"  type,  tliere  being 
total  discolorati(Mi  in  tlie  first  live  <ir  six 
tubes.  In  order  to  arrive  at  a  correct  diagno- 
sis, it  is  imperative  that  all  tests,  globulin, 
pleocytosis,  Wassermann  reaction,  .md  the 
colloidal  gold  test,  be  performed;  and  mi 
spinal  fluid  may  be  considered  as  normal 
unless  all  these  tests  have  been  performed. 
As  pointed  out  1)\-  Solomon,"  there  is  a 
nonconcoiuitaiuy  in  the  elements  giving 
these  reactions,  and  any  one  of  them  may  be 
present  or  absent  when  the  others  are  pres- 
ent. The  correct  diagnosis  of  the  case  pre- 
sented was  arrived  at  only  after  due  evalua- 
tion of  the  different  tests  and  especially  in 
view  of  the  colloidal  gold  reaction,  in  spite 
of  the  fact  that  the  other  tests  were  not  in 
themselves  ])athognomonic  of  paretic  neuro- 
syphilis. Pile  I)lood  Wassermann  is  positi\  e 
in  from  (^5  to  97  per  cent  of  the  cases. 

The  dementia  is  characterized  by  the  de- 
terioration of  the  response  of  the  individual 
to  ethical,  esthetic,  intellectual  and  conven- 
tional standards  which  has  hitherto  stamped 
the  individual  as  a  social  unit.  There  is  a  fail- 
ure on  the  part  of  the  individual  to  cur!)  lii> 
aboriginal  instincts  and  to  subordinate  his 
individual  desires  to  those  of  social  demands. 
There  is  a  lack  of  evaluation  of  the  various 
demands  for  adjustment  and  a  consequent 
uniformity  in  the  reaction,  whether  thev  I)e 
of  the  grandio.se,  depressed,  or  indifferent 
tN'pe.   There  is  m.irked    failure  nf  menicirx'. 


Retention  is  poor;  judgment  is  gone,  and  in- 
sight into  his  own  condition  is  hardly  ever 
complete. 

While  the  paretic  is  proverbially  supposed 
to  be  quite  grandiose  in  his  mood,  the  de- 
pressed type  is  not  infrequent.  The  depres- 
sion is  entirely  different  from  the  depression 
of  a  manic  depressive  individual.  While  in 
the  latter  there  is  still  present  a  remnant  of 
possibility  and  even  probability  in  the  imag- 
inary causes  of  his  depression,  and  we  can 
even  feel  and  understand  his  reaction ;  in 
the  paretic,  on  the  other  hand,  there  is  hardly 
a  vestige  of  possiliility  in  the  imaginary 
cause,  it  is  so  improbable,  silly  and  inconsis- 
tent as  to  make  one  immediately  grasp  the 
demented  and  deteriorated  background  into 
which  are  woven  the  patient's  delusions.  The 
agitated  type  is  usually  the  most  acute  type 
and  the  one  having  the  fewest  remissions  and 
running  the  most  rapid  course. 

While  the  clear  cases  are  easily  detected 
even  by  the  novice,  the  more  unusual  type 
of  case  ofifers  considerable  difficulty  e\  en  to 
the  specialist.  Many  "unusually  interesting" 
cases  of  psychoneurosis,  manic  depressive 
psychosis,  cerebral  arteriosclerosis,  etc.,  have 
turned  out  to  be  cases  of  paresis  after  the 
performance  of  thecal  puncture.  \'ividlv  do 
I  recall  a  series  of  chronic  manic  depressives 
who  have  been  studied  (piite  intensively  by 
an  eminent  psychiatrist,  and  who  turned  out 
to  be  cases  of  general  paralysis  because  of  the 
positive  spinal  fluid  findings  in  go  per  cent 
(if  these  cases.  The  time  is  fast  ap])roaching 
when  every  hospital  case  will  have  a  serum 
Was.sermann  performed,  and  every  case  with 
unexplainable  pupillary  disturbances  or 
positive  blood  Wasserm.'uiii  will  be  subject 
to  a  spinal  puncture. 

The  course  of  the  disea.se  is  (|uite  chronic, 
liul  the  average  paretic  hardly  lives  more 
than  five  years  after  the  onset  of  his  dis- 
tressing symptoms.  The  disease  is  charac- 
terized by  remissions,  and  many  a  paretic  is 
able  to  return  '-'  to  his  former  sphere  of  ac- 
tivity. It  is  almost  certain  that  no  case  in  the 
>tage  i>f  remission  is  as  well  as  before  the 
onset  of  the  disease,  and  thev  usuallv  fail  to 
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show  tliat  acuteness  of  reason  and  judgment 
which  is  necessary  for  the  proper  manage- 
ment of  one's  affairs.  These  remissions  are 
biologic  phenomena  and  are  explained  by 
Ehrlich  "  as  manifestations  of  antibody  for- 
mation. That  they  are  not  due  to  any  change 
in  the  pathological  picture  is  shown  by  the 
fact  that  cases  coming  to  autopsy,  having 
died  of  some  intercurrent  infection  during  a 
remission,  show  the  usual  findings  of  general 
paralysis.  They  are  therefore  not  at  all  dis- 
similar to  cases  of  pneumonia  at  the  time  of 
the  crisis  when  there  is  no  change  in  the 
anatomical  picture  but  there  is  tremendous 
alteration  in  the  clinical  manifestations. 

5.  Treatment:  Prophylactic. — It  has  been 
shown  that  there  is  an  active  septicemia  in 
the  early  stages  of  the  disease  and  the  brain 
is  invaded  in  the  late  primary  and  early  sec- 
ondary stages.  If  a  real  sterilization  is  ex- 
pected, this  is  the  time  when  active  treatment 
should  be  done,  as  it  is  at  this  time  that  the 
spirocheta  are  most  accessible  to  the  action 
of  medicinal  agents.  Intensive  intra\eniius 
salvarsan  administration,  combined  with 
intramuscular  mercury  injectinns,  and  if 
spinal  fluid  findings  combine  with  clinic.il 
signs  in  pointing  to  an  active  and  earl\-  in- 
volvement of  the  cerebrospinal  system,^' 
intraspinous  treatment  should  be  resorted  to. 
No  case  of  sy])hilis  should  ever  get  awa\- 
from  the  jiroper  supervision  of  the  family 
physician.  A  yearly  lilood  Wassermami  and 
spinal  fluid  examination  on  most  if  noi  on 
all  cases  of  sypliilis  would  tend  to  niiiiinii/.c 
the  frcf|uency  of  iIk-  disease  and  would 
surely  lower  the  15  per  cent  of  admissions  to 
the  State  Ho.spitals  for  which  neurosyphilis 
is  resfjonsible. 

Specific  '/'rcdlincnl. —  In  ordei'  to  under- 
stand the  rationale  of  the  therapy  it  is  essen- 
tial to  consider  a  few  well  established  facts. 
It  is  well  known  that  in  disease  the  choroid 
plexus  may  become  jtermeable  to  certain 
drugs  and  antibfjdies  to  which  it  was  ini 
permeable  in  bealtii.  It  has  ;dso  been  shown 
that  '''  irritation  of  the  sultarachnoid  sjiace 
with  any  sterile  foreign  body  will  grcatl\ 
enhance    the    nermeabililv    of    llic    <lioroiil 


plexus.  Mere  spinal  drainage  "'  was  found 
not  to  be  sufficient  to  increase  the  perme- 
ability. It  must  also  be  remembered  that 
those  neurones  which  have  undergone  degen- 
eration '"  have  been  lost  to  that  individual, 
but  the  inflammatory  reactions  in  the  inter- 
stitial tissues  and  meninges  are  subject  to 
regeneration  and  therefore  might  be  spared. 
Furthermore,  if  the  process  could  be  checked 
from  spreading,  much  would  be  accom- 
plished. Therefore,  in  view  of  these  facts,  we 
believe  that  every  case  of  general  paralysis 
should  receive  the  benefit  of  intensive  intra- 
\enous  salvarsan  therapy  combined  with 
intramuscular  injections  of  mercur\-  and,  in 
most  of  the  cases,  intensive  intraspinous 
treatment.  One  who  has  had  occasion  to 
study  these  cases  in  the  State  Hospitals 
realizes  the  complete  jjhysical  and  mental  de- 
struction caused  by  this  disease,  and  is  sym- 
pathetic towards  anything  that  would  hold 
out  a  ray  of  hope  for  the  amelioration 
of  this  condition.  And  results  are  constantly 
being  reported.  Intensive  intravenous  treat- 
ment has  yielded  a  number  of  successful  re- 
sults in  the  lianils  of  Sontharil  and  Solo- 
mon.'^ The  work  of  b'ordyce  ''  is  known  to 
all  and  needs  no  comment.  The  rationale  of 
treating  paretics  is  well  ijointed  onl  by 
Strauss  and  Kaliski,""  though  they  dilfer  in 
the  method  of  Ireatnienl.  The.se  authorities 
differ  on  llie  fi-i'(|iKiicy  of  the  need  for  intra- 
s])inous  therapy,  .allliougli  a  closer  study  of 
llieir  rejwrts  leads  one  to  believe  that  there 
is  more  agreement  upon  Ilie  l\|)e  of  paresis 
that  should  receive  such  tlierap)  than  one  is 
apt  to  think  ui)on  superficial  |)erusal  of  llieir 
pajiers.  (^ne  thing,  however,  is  certainly  well 
established,  ;m<l  that  is  this:  An\  modi-  of 
trealiin-nl  that  goes  furllKT  than  llif  intra- 
spinous lliri'a|i\  is  not  the  mode  of  choice 
even  ill  tile  most  acbaiici'd  t\|)es  ol  cases; 
and  Micli  methods  as  the  subarachnoid  and 
iiitra\ciitrirular  injections  of  salvarsan  are 
to  he  iliscoiiraged.  We  li:i\'e  had  occasion  to 
examine  |iosliiiorieiii  llie  organs  of  a  case 
which  had  been  liH'aled  li\  ihe  iiil  ra\  eiil  rien- 
lai'  iiijeiiioii  of  arspheiiaiiiiii  and  we  found  "' 
lli;il  diere  was  not  miK  no  la\cirahle  iiiipres- 
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sioii  iiiaik-  upun  tlic  patholu.i;ical  process  l)Ul 
there  was  greater  cortical  disorganization  in 
tlie  heniispliere  which  had  received  tlie  sal- 
varsan  tlian  in  tlie  other  one. 

Otiier  nietiiods  of  treatment,  such  as  re- 
cducationai,  hygienic  and  other  corrective 
measures  that  iiave  heen  found  valuahle  in 
other  diseases  are  quite  as  a])plicaljle  to 
paretics  as  to  other  sici<  people  and  should  he 
judiciously  employed  in  treating  this  disease. 
Complicating  conditions,  such  as  cystitis, 
nephritis,  etc.,  should  receive  the  proper 
mode  of  therapy  whenever  they  are  detected. 

In  conclusion,  we  are  indehted  to  Prof. 
F.  C.  Wood  for  the  photomicrograjjhs  and  to 
Dr.  M.  B.  Heyman  for  permission  to  present 
the  case  heforc  the  conference. 
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BULBAR   AMYOTROPHIC   LATERAL  SCLEROSIS 


By  I.  S.  WECHSLER.  M.D. 
Associate  in  Xeurology.  Columbia  University,  and  Adjunct  Xeurologist,  Mt.  Sinai  Hospital 

NEW    YORK   CITY 


The  two  cases  about  to  be  reported  present 
a  tew  unusual  features  which  are  not  com- 
monly encountered  in  the  course  of  amyotro- 
phic lateral  sclerosis.  Both  showed  bulbar 
symptoms  early  in  the  course  of  the  disease. 
Case  II  in  fact  beginning  with  them.  Case  I 
showed  a  myotonic  symptom  which  is  rarely 
or  never  seen  in  this  form  of  amyotrophy,  a 
fact  which  originally  led  one  examiner  of  the 
patient  to  make  the  diagnosis  of  myotonia 
atrophica.  Case  II  was  further  unusual  in 
tliat  it  showed  extremely  rapid  progress.  The 
cases  also  illustrate  a  few  well-known  facts 
about  pyramidal  tract  involvement  in  this 
disease.  But  before  entering  into  a  discussion 
of  the  salient  features  it  may  be  well  first  to 
detail  the  clinical  histories  and  physical 
findings. 

Case  I.  C.  P.,  age  forty-five,  male,  mar- 
ried, shoemaker  by  occupation,  Jewish,  born 
in  Poland,  was  first  seen  at  the  Vanderbilt 
Clinic^  (History  No.  26981)  December  29, 
1 91 9.  At  that  time  he  complained  of  pain  in 
the  back  of  the  neck,  pain  in  the  abdomen  on 
bending  over,  inability  to  use  the  hands  as 
well  as  formerly  and  difficulty  in  speaking. 
The  condition  began  gradually  in  May,  191 9, 
with  weakness  of  the  right  index  finger, 
which  had  rapidly  grown  worse.  At  first  lie- 
noticed  clumsiness  of  the  right  index  and 
other  fingers  of  the  same  hand  when  folding 
linings  of  shoe  tops.  Within  three  months 
the  condition  had  grown  so  bad  that  he  was 
compelled  to  give  up  his  work.  Soon  the  left 
hand  became  weak  and  he  found  difficulty  in 
buttoning  his  clothes  or  doing  ordinary 
skilled  acts  with  the  fingers  of  l)oth  hands. 
\'ery  early  in  the  ctnirse  he  foiuid  diiriculty 
in  voluntarily  opening  tin-  rinlii  li.iml  mi 
flexing  the  fingers  fjr  making  a  li^t,  .nid  lie 
had  to  straighten  the  fingers  out  with  tlic 
other  hand.  Little  by  little  he  began  to  c.xpe 

1  Holh  this  patient  and  the  next  were  sulisc(|ucMtly 
admitted  to  the  service  of  Dr.  Saclis  at  the  Ml. 
Sinai  Hospital  for  furllier  study. 


rience  dull,  aching  pains  in  the  back  of  the 
neck,  particularly  on  holding  the  head  in  an 
upright  position  for  any  length  of  time. 
Fatigue  increased  the  pain  and  reclining  re- 
lieved it.  The  patient  also  complained  of  sim- 
ilar pains  in  the  abdomen,  especially  at  the 
waist  line,  on  stooping  down  or  elevating  the 
legs.  Recently  he  found  difficulty  in  speaking, 
claiming  that  he  gets  tired  and  that  after  a 
few  minutes  he  has  a  feeling  of  pressure  and 
weakness  in  the  throat. 

The  past  history  is  not  very  relevant.  His 
haliits  are  fair,  he  smokes  fifteen  to  twenty 
cigarettes  daily,  only  occasionally  takes  alco- 
holic drinks,  he  sleeps  well,  his  appetite  is 
poor,  his  bowels  constipated,  his  urinary  ap- 
paratus is  normal.  He  never  had  any  injuries, 
never  was  operated  on,  denies  venereal  dis- 
eases; thinks  he  had  an  hemoptysis  at  the  age 
of  thirteen,  but  no  subsequent  pulmonary 
symptoms.  His  wife  miscarried  once,  osten- 
sibly after  an  injury,  and  never  conceived 
again.  Since  the  onset  of  the  illness  the  pa- 
tient has  lost  twenty-five  pounds. 

On  physical  examination  the  patient  be- 
trays no  abnormal  attitudes  or  deformities, 
except  in  the  hands  (the  right  more  than  the 
left),  which  begin  to  look  like  "iitains  en 
(jriffcs."  The  gait  is  normal,  there  is  no  true 
disturbance  of  coordination  in  the  upper  or 
lower  extremities  although  the  finger-to-nose 
test  is  clumsily  performed  owing  to  the 
weakness  of  the  fingers.  Skilled  acts  are  per- 
formed with  great  difficulty  or  not  at  all. 
Writing  is  preserved,  but  die  lines  are  rag- 
ged. There  is  an  irregular  tremor  of  the  fin- 
gers, medium  in  amplitude.  There  are  myo- 
kvniic  twitchings  in  the  muscles  of  the  upper 
cxtrciiiities.  and  |)ussiliiy  nf  the  face  and 
tongue. 

77/r  /'rr/i  A'c/Zcrcv. — Jaw  jerks  lively  and 
i'i|ual,  about  -|-  +,  llie  biceps,  trice])S,  radial, 
suprapatellar  and  patellar  very  lively,  about 
-|-  +  +.  ''i'tI  e(|uai,  the  ankle  al)()ut  +  -f- 
The  ciliospiii.-ils  ari'  pi-esent,  llu'  alidoniinals 
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absent,  the  cremasteric  present  R  >  L.  No 
Babinski  or  any  of  its  confirmatory  signs. 

The  patient  rises  with  difficulty  from  the 
recumbent  position.  There  is  weakness  of  the 
arm  muscles  in  abduction,  weakness  of  flex- 
ors of  the  forearms  and  wrists,  marked 
weakness  of  extensors,  flexors,  abductors  and 
adductors  of  fingers;  impairment  of  dorsi- 
flexors  of  foot.  The  weakness  on  the  right 
side  is  generally  more  marked  than  on  the 
left.  There  is  atrophy  of  the  interossei  of 
both  hands,  the  thenar  and  hypothenar  emin- 
ences; there  is  flattening  of  the  forearm 
muscles  and  the  pectorals.  The  muscles  feel 
soft  and  are  hypotonic  and  are  markedly 
hyperirrital)le.  No  myoidema.  The  electrical 
reactions  show  hypo-excitability  to  both  the 
galvanic  and  faradic  currents — slow  contrac- 
tion and  rela.xation — but  no  reaction  of 
degeneration.  Marked  myotonic  symptom  in 
the  right  hand. 

There  are  no  al)nornial  associated  move- 
ments. 

Sensation   is  intact   tlimughoul  tlic  l)o(l\. 

The  Crunials. — X'ision.  fields  and  fundi 
are  normal.  The  pupils  are  equal,  regular. 
respond  promptly  to  light  and  convergence, 
there  are  no  ocular  palsies,  no  nystagmus, 
possibly  a  slight  divergent  strabismus.  Hear- 
ing is  intact.  The  motor  fifth  is  normal  ( ?), 
there  is  flattening  of  the  masseters,  the  cor- 
neal reflexes  are  present,  the  teeth  and  gums 
are  miserably  neglected.  No  facial  palsies. 
Uvula  normal,  palatal  refle.x  present,  the 
tongue  movements  are  normal;  it  ])ossil)l\- 
shows  fibrillations,  but  there  is  some  bilateral 
atrophy. 

General  Systeiiiie  Rxainimttioii. — Nega- 
tive. Blood  W'assermaiui  is  negative. 

The  diagnf)sis  at  this  time  was  myotonia 
atrophica  because  of  the  very  marked  nud- 
tonia  of  the  right  hand  and  the  atrojibv  of 
the  muscles.  While  there  is  some  justification 
for  considering  this  diagnostic  ])ossibilit\ .  it 
is  obviously  wrong.  Myotonia  atrophica 
really  belongs  to  the  group  of  muscular  dys- 
trophies wherein  the  myotonic  symptom  ])re- 
cedes  or  accompanies  the  nuiscular  atrophy ; 
it  occurs  in  young  people,  freciuently  is  fam- 
ilial, the  atrophy  is  symmetrical  and  there 


are  no  fibrillary  twitchings.  The  disease  is  in 
the  muscles;  the  lesion  is  not  in  the  central 
nervous  system. 

The  patient  was  not  e.xamined  again  for 
six  or  seven  months.  When  the  writer  saw 
him  in  July,  1920,  he  complained  of  marked 
weakness  of  the  upper  and  lower  e.Ktremities, 
wasting  of  the  limbs,  difficulty  in  speaking, 
swallowing  and  clearing  of  the  throat.  He 
had  a  distressing,  hacking  (laryngeal)  cough. 
He  had  lost  considerable  weight — fifty  or 
sixty  pounds.  There  were  no  urinary,  visual 
or  auditory  disturbances.  Apparently  the  dis- 
ease had  progressed  very  rajjidly — fourteen 
months  since  the  onset. 

To  avoid  repetition  only  the  lindings  of 
diagnostic  importance  will  be  given. 

There  is  marked  fibrillation  in  the  muscles 
of  the  neck,  shoulders,  extremities,  trunk, 
tongue  and  possibly  face.  There  is  atrophv  of 
the  interossei,  thenars,  hypothenars.  fore- 
arms, pectorals,  shoulder  muscles,  face,  mas- 
seters and  tongue.  Marked  loss  of  power  of 
extension  of  distals  and  proximal  phalanges, 
and  of  the  wrist.  Weakness  of  flexors,  abduc- 
tors and  adductors,  of  the  fingers,  flexors  and 
pronators  of  the  forearm,  slight  weakness 
of  all  the  muscles  of  the  shoulder  girdle, 
weakness  of  the  neck  muscles.  The  right  side 
is  generally  more  involved  than  the  left.  The 
atrophy  and  muscular  weakness  in  the 
luuscles  does  not  follow  peripheral  ner\-e 
distribution.  Marked  myotonia  is  present 
in  the  right  hand  in  that  the  patient  can 
Ilex  the  fingers  to  make  a  fist  but  can- 
not open  the  hand  voluntarily  or  without 
very  great  difficulty.  .After  careful  obser- 
vation the  conclusion  was  reached  that  the 
condition  was  a  true  myotonia  and  not 
due  to  greater  weakness  of  the  extensors 
over  the  flexors  of  the  fingers.  Electrically 
the  atrophic  muscles  showed  absent  fara- 
dism.  marked  hypogalvanism  but  not  yet  ]io- 
lar  inversion,  that  is  the  (|u,ilit,iti\  e  changes 
of  a  beginning  R.  D. 

The  dee])  reflexes  were  uni\er>an\  in- 
creased: bilateral  jaw  cloiui>,  all  the  upper 
;ukI  lower  tendon  reflexes  were  about  _^  to 
4  -]-.  The  u]>per  abdominals  were  barely 
present,  the  lower  absent,  the  right  cremas- 
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teric  absent,  left  diminished.  Still  no  Babin-  lowing.  Occasionally  she  feels  better  on  rest- 
ski.  Of  tlie  cranial  nerves  the  motor  fifth  ing  the  voice  for  an  hour  or  so  after  speak- 
showed  atrophy,  the  facial  possibly :  the  ing.  although  she  does  not  seem  to  be  better 
tongue  was  markedly  atrophic  and  could  not  in  the  morning.  She  seems  to  have  had  chills 
be  protruded  well.  The  palate  moved  onl\  at  the  onset  of  the  illness,  does  not  think  she 
moderately  well.  The  larynx  was  not  exam-  had  fever,  but  insists  that  the  disease  had  its 
ined.  \*ery  extensive  pyorrhea.  The  heart  origin  in  a  cold.  She  had  no  visual,  auditorv 
and  lungs  were  nomial.  Blood  pressure  139  or  urinary  disturbances.  She  never  received 
S,  100  D.  Urine  negative.  Blood  and  spinal  an  injury,  was  not  previously  seriously  ill 
fluid  W'assermann  negative,  no  cells  or  glo-  Habits  are  good,  sleeps  well,  appetite  is  poor, 
bulin  in  the  spinal  fluid.  Blood  count  normal,  bowels  constipated.  Menses  ceased  in  IQ18, 

The  patient  received  vaccine  made  from  were  previoush-  regular.   She  complains  of 

the  flora  in  his  mouth,  but  he  became  pro-  some  dyspnea. 

gressively   worse.    The   condition   has   pro-  She  had  eight  living  children,  five  of  whom 

gressed  so  rapidly  since,  that  a  fatal  termina-  died  of  various  children's  diseases,  and  one 

tion  is  at  the  present  writing  apt  to  occur  miscarriage.    The    family    history    is    df    no 

almost  any  day.  importance. 

There  seems  to  be  no  doubt  that  we  are  Physical    Examination. — The    voluntary 
dealing  with  a  case  of  amyotrophic  lateral  motor  system  showed  no  abnormal  attitudes 
sclerosis.  The  condition  began  with  nuclear  or  deformities,  no  disturbances  in  gait  or  co- 
atrophy  of  the  small  muscles  of  the  hand,  ordination,  skilled  acts  were  well  performed. 
rapidly  progressed  to  bulbar  involvement  and  The  speech  was  distinct!)  bulbar  in  type,  bad 
earl>-  compromised  the  pyramidal  tract,  as  a  marked  nasal  twang  and  was  particular!) 
evidenced  by  hyper-reflexia,  in  .some  parts  poor  on  lal)ials  and  linguals.  Tlicre  was  a 
to  the  point  of  clonus.  This  hyper-reflexia  is  coarse,    regular,    moderate    tremor    of    the 
particularly  significant  because  of  its  occur-  fingers  while  at   rest  and  a  siniil.ir  tremor 
rence  in  the  wrist,  forearm  and  jaw  where  about  the  mouth.   A    few   (ibritl.-ilions  were 
the  atrophy  was  most  marked.  The  absent  \isible  in  the  upper  lip  and  timgue. 
superficial  reflexes,  too,  point  to  p)ramida] 
tract  involvement.  The  salient  feature,  how-  Pcc/i  Kcflc.vcs.- 
cvcr,  is  the  myotonia,  and  so  prominent  did  ,                                             '^'         '' '!  ,        ■, 
,.                         ■                 ,,'..,                              law   4            5  (clonus) 

this  symptom  appear  that  the  origmal  exam-  Pccioral  4         4 

iner  was  led  to  the  erroneous  diagnosis  of  Biceps  ,i  4 

mvotftnia  atrophica.  Piiccps  3  4 

'  Radial  3  3+ 

lUiiar    2  3 

C.\SF,   II.    S.    W,,   age   forty-six,    female.  Wrist   2  3 

married,    Jewish,    born    in    Russia,    doing  SuprapaRllai-  3  4  (clonus) 

1.  I  c     i  1  •  rr  I'alcllar    3  3+ 

nou.scwork;  was  hr.st  .seen  by  me  m  my  office  Periosteal                                i          : 

on  May  29,  1920.  Her  chief  complaints  were  Achilles  3  4 

difficulty  in  speaking,  tremor  of  the  fingers.       •     Ankle  CUmus o  p 

stiffness  of  the  tongue,  inability  to  catch  the  ,.    ,      ,•  ■  1  i>   n 

l^reath  on  sijjping  lifiuids,  nausea,  mal)ility  to  ,   ,,      ,,.  , , 

-  i.i'fi     j\i<fiii 

jjelch,  choking  feeling  in  the  throat,  dirficulty  ( :iii„.spiMal  ?  ? 

in  chewing,  numb  feeling  in  llu-  Kfi  car  and  .Supra-umliilical  i  i 

a  frozen  sensation  in  the  head.  Supra-pubic  .....  o  o 

,„,        ,.  ,  1       11      •      I     1  I  ppi-r  lateral  aliaorniiial  o  i 

The  disease  began  gradually  III  Icbniarv,  Lower  lateral  abdominal r  1 

1920,    with    difficulty    in    speaking    and    iKf-  I'l^miar  Mexion  r  i 

grown  wr^rse  to  date.  On  one  occasion  lii|iiid  r.nbiusKi  o  o 

•  ,    .     1    .1  11  fi        1       1  Oppenheini    o  o 

regurgitated  through  her  nose.  She  had  11"  i  b  idd,  ck                                     o          o 

pains,  no  voiniling,  no  real  diniciilt)  ill  swal-  (.union  o  o 
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M iisclc  Strciujtli. — Simie  j^eneralized  dim-  ami  tu  he  elicited  with  diiricully.  Suhse<|Uent 

iiiutinii    lit'    Ntreiii^th.    aliiinsi    heiiiiplej^ic    in  examination  showed  very   ra|)i(l  downward 

t\]ie,  oil  the  rit^ht  side,  rotation  oi  the  head  projjress.    The   bulbar   involvement   is   more 

to  the  left  i>  impaired.  Marked  weakness  (jr  marked.  The  face  and  tcmj^iie  show  atrophies 

almost   impo>sil)ilit\    of   iiioxim;   the  jaw  to  and  the  fibrillations  have  j(reatlv  increased. 

the  ri,s,dit  or  \er\  much  fnim  side  to  side.  Xo  'Tin-  patient  is  at  present  in  verv  |)()or  condi- 

atrophies  noticed,  l-.lertrical  reactions  in  the  tion.  frecpientiy  is  confined  to  bed  and  to  tile 

facial  muscles  were  normal.  house  for  days  at  a  time. 

.\1I     forms    of     sensation     were     normal  The  diajjnosis  of  bulbar  annotn jpliic  lat- 

throujjhout.  eral   sclerosis  seems  to  be  justified  in   this 

Cranial   Xcn'cs. — Smell,    normal.    X'isioii  case  on  the  evident  sijjns  of  invoh'ement  of 

showed   (  ).   S.    JO   _'(>(),  (  ).    1).    Ml   joo.    The  the  liulh.ar  nuclei  and  the  pyramidal  tracts. 

fundi    showed   slii;ht   hlun-im;   of   the  dislo.  The   unusual    features  arc   the   primarv   in- 

the  iiiar,t;iiis  were  not  clear,  \eiiis  well  filled,  volvement  of  the  bulb,  witli  downward  projj- 

liut  not  tortuous    (the  relractixe  error  pos-  ress  into  the  cord  and  the  verv  rapid  course 

sibly  accounting,''  for  the  ])icture).   ihe  |)U])ils  of  the  disease. 

were  dilated.  unei|ual,  the  risht  heint^  <)  mm.,  I'.oth    cases    ni.ade    verv    rapid    proj^M'os, 

left     5     mm.,     the\     were    refjular,    reacted  thou<jh    the    first    followed    the   more    usual 

]ir(.mptly  lo  li^ln  .and  com  erj^ence.  N'o  ocu-  course.  Stich  (|uick  ]irot;Tess  is  (|uite  diarac- 

l.ar  p.al^ies.  no  iiiy>ta,L;"nui> ;  the  palpehr.al  lis-  teristic  of  cases  which  exhibit  bulbar  svmp- 

sures    were    une(|ii.al     l\  >  1.;    mhi    (  ir.aefe  tonis.  those  in   which  the  affection  is  more 

proent.    lle.arini;    w  ;i>    nuriii.al.     The    lUolor  limited   to   the  cord    lin.<,rerin.!.;'  on    for  vears 

liflh    showed    we.iknes-~    of    the    ptery.i;-oi(l>.  and   years   before   terminating-    fatally.    The 

th.at    is   the   l.ater.al    im  i\  rnu'iil^.   of   the  jaw.  writer    once    saw    a    patient    who    showed 

I'loth    ciinie.il^    (limiiiislied.     R>  L.    ( iinns  m.arked  spasticity  of  both  lower  extremities 

.almost   foul  with  pyoriiiea.  There  was  r|ues-  with   increased  deep   reflexes  of  the  upjjer. 

tioii.ahle  wi.'.Lkiies>  ot  the  left  side  of  the  tace.  who  fdr  a  lonsj  time  was  looked  u])on  as  a 

The  in  ul.a  w.i-.  in  midline,  the  p.al.ate  moved  r.are  example  oi  ])ure  lateral  sclerosis.  It  w;is 

poorly    (hiriii!;    ])hon.aliiiii.    the    p.il.ital    .and  only  later  in  the  course  of  the  disease  when 

phar\n.i;e.al  rellexes  were  proeiit.  the  \dice  he  bet^an  to  show    fibrillar\-  tremors  in  the 

w.as   n.as.al.    The    tim.mie   could    not    he   ]iro-  muscles  of    the   upper   extremities  and    still 

truded    well    imr    iika  ed    l,iter,ill\     to    each  later  atrojihies  that   the  true  condition   was 

cheek,  the  m'i\i'ment  to  the  left  heint;'  ]ioorer.  recoi^ni/.ed. 

When  it  w,is  .1  little  ])rotruded  it  wa>  in  the  The  spinal  or  jirotracted  forms  of  amvo- 

midline.      Trophic    condition:     no    atrophy,  tro])hic  later.al  sclerosis  in  reality  belon.sj  to  a 

sli,t:^ht  (ihrill.atioiis  on  the  side>;  \  cry  co.ated.  transitional    form   of  the   s])inal   or  nuclear 

The   p.atieiil    is   \er\    emi>tion,al    .'md    crie>  .amyotrophies    to.sjether    with    the    so-called 

readily,    posvilil\     sinnjiu-ant    nl     hulh.ar    in-  .\r;ui-l  ")uchenne    t\  pes   or   e\  en    the   chronic 

Ndhenn'iit.    (  n'lier.al     s\stt-mic    ex.amin.atioii  forms  of  ])olii  mn  elitis.   Indeed  m;ui\'  cases, 

\\;is    ne.yatixe.     There    w.as    m.irked    <leniiii-  contr.arx    to   the   last   one   cited.    be,sjin    with 

,i;r;iphi;i.  I'llooil  pressure  1  10  S.  So  1).  I'liiie  .atrophies  nf  the  h.ands,  etc.,  and  only  later 

ne,y;ati\e.  TMood  ;md  spiii.il  lluid  W  ,i^>erm.aiin  de\elo]i  ]i\ramid.al   tr.act  sij^ns.   The   rapidly 

ne.yritixe.    S]iin,al    lluid    ^Imwed    no    <.;lohulin  ])ro<;ressi\  e     form    of    amvotrophic    lateral 

,ind  few  ((IN.  T.ldod  ciiimt  uiirmal.  sclerosis  always  shows  bulbar  involvement. 

.Miiiiit  twii  week^  later  the  libiill.ations  in  Such  cases  constitute  a  special  clinical  .tjroup. 

the  t'liimie  ,111(1  .ihiiiit   the  lip>  became  \  er\  thou.sjh    patholofjically    thev    arc    ])art    of    a 

m.irked.    .iiid    lhe\     were    readily    di-cerned  single  picture  and  should  not  be  separatelv 

;d>ii  ill  the  Ii.ands  .and  fureaniis.  'The  deep  re-  classified. 

Ilexes  liec.ime,   it    pii>>ilile,  e\  en  more  li\el\  The  absence  of  the  Piahinski  siijn  in  all  the 

.111(1  the  >u]ieilici.il  rellexes  bewail  to  diniini'-h  three  cases  mentioned  seems  to  be  character- 
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istic  of  amyotrophic  lateral  sclerosis,  despite 
the  evident  involvement  of  the  pyramidal 
tract.  Recently  Bing  called  attention  to  this 
in  a  study  of  the  Babinski  phenomenon  and 
its  various  moditications  and  mentioned 
eight  or  nine  cases  of  amyotrophic  lateral 
sclerosis,  some  of  which  came  to  autopsy,  in 
which  the  sign  was  wanting.  Why  this  should 
be  so  one  cannot  say.  but  the  fact  remains 
that  the  absence  of  a  Babinski  should  not 
militate  against  the  diagnosis  of  pyramidal 
tract  involvement  in  cases  which  show  other 
signs  of  its  involvement  (spasticity,  lively 
reflexes,  absent  abdominals)  particularly 
when  nuclear  atrophies  coexist. 

In  view  of  the  unbridled,  faddist  tendency 
in  recent  years  to  attribute  every  disease  of 
the  body  to  focal  infection  I  call  attention 
with  a  good  deal  of  trepidation  to  the  fact 
that  both  patients  suffered  from  very  severe 
pyorrhea  alveolaris.  Whether  the  pyorrhea 


was  the  result  of  the  inability  to  chew  and 
speak  properly  and  clean  the  mouth  because 
of  bulbar  involvement  or  whether  the  former 
had  a  possible  causal  relation  to  the  latter  I 
do  not  know.  The  fact  is  merely  mentioned 
because  the  involvement  of  the  gums  was 
extreme.  In  Case  I  a  vaccine  was  made  and 
tried  on  the  patient  with  no  success,  the  sec- 
ond patient  did  not  submit  to  the  injections 
of  vaccine  made  from  her  own  pus. 

The  myotonic  sign  in  the  first  patient  is 
very  unusual  and  difficult  to  explain.  One  is 
not  accustomed  to  encounter  such  a  symptom 
in  amyotrophic  lateral  sclerosis.  That  it  was 
a  genuine  myotonic  sign  is  not  open  to  doubt. 
Several  obser\'ers  confirmed  it.  The  muscular 
involvement  cannot  account  for  it.  Why  a 
sign  which  is  significant  of  myopathies 
should  occur  in  amyotrophy  one  cannot  say; 
it  is  mentioned,  however,  in  the  hope  that  an 
explanation  may  be  forthcoming  later. 
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Associate  in   Ncurolo.uy,  t'oluniliia  I'nivcrsily ;   .\(ijiinct  Xcurologisl,  Mount  Sinai   Hospital 

Ni:W    YOKK   CITY 

THE  MATERI.XL  cases   lia\  c   liccn   cnllcct^'tl.    and    llic-c-    iuym 

lliL-  ha^iv  (if  tlii>  >lnil\.  I'raclicall\  i.-\c-ry  jiart 

The  follnwiiit,'  statistics  are  liased  mi  tlic  ni  this  emimi-y.  as  well  as  .XlMntfeal.  Can- 
records  of  cases  of  encephaHti-  wiiirh  liave  aila.  is  re]ireseiHe(l.  th.>ii,i;li  itKnv  than  liall' 
been  personally  oI)served  hy  miiiiei-mis  ,,|"  tlie  reccfcls  cimie  fnun  tlie  citv  <>{ 
physicians  throujjhont  the  country,  hoth   in  .\e\\  ^(lrk. 

their  private  and  hospital  practice.   .\t  first  Tlie    records    of    a    nnniher    (if    hospitals 

the  attempt  was  made  to  jorather  the  in  for-  have  been  obtained,  and  they  are  included  in 

mation    from   articles  which   have   a]ipeared  tlie  statistics.  Cases  from  clinics  and  dis])en- 

in     print,     hut     even     a     cursory     view     of  -aries  lia\  e  been  pur]io-el\   left  ( uit.  a-  iiianv 

the  literature  soon  convinces  one  of  the  fu-  (,r  most  of  them  lia\e  iireviou-ly  heen  seen 

tility  of  the  ta-k.    \\,,^[   (,f   the  articles  are  |,y   eoiisiiltaiUs   or   were   in   hosjiitals  whose 

discursive;    tlie\    deal    with    i^'t'nerali/.atioii-  records  have  been  indi\i<hiallv  obtained.   It 

and  contain  descri]itions  of  cases  nierelv    a-  is  (|uile  possible  that  "doublinfj:  up"  has  nev- 

illustrations  of  types  or   forms  of   the  dis-  ertheless  occurred,  as  some  cases  have  been 

ease.  The  statistical  facts  which  are  desired  seen   li\    more  than  one  consultant  or  were 

are  frefpiently  incomiiletely  recorded  or  al-  admitted   to   more   than   one   hos])ital.    This 

too;ether  left  out.'    Xaluahle  as  m,in\   of   the  c  ,uld  not  possibly  be  avoided  particularly  in 

articles    are    they    cannot    furnish     facts    of  the  records  obtained  in  New  ^'ork  Citv.  but 

sufficiently  uniform  v.alue  to  make  the  b.asis  it  is  believed  that  the  error  is  minimal  and 

of  a  conii)rehensive  study.  ou^lit  not  to  affect  the  results  to  any  i,M-eat 

In  order  to  gather  a  sullicieiit  number  ol  extent. 

cases  to   enable   one   to   draw    some   delinite  The   discrepancy   in    the   various   totals   is 

conclusions  . I  blank  was  sent  to  a  .i^re.it  nuni-  ^\u^■   to   the   fact  that    in    few   instances  the 

ber  of  men  who  have  had  the  opiiortuiiit \  necessary  data  were  left  out  in  the  records 

of  seein.t;   many   cases  of  encephalitis.    The  subniitteil. 
request  w.is  made  to  t.abulate  the  a.t^e,  sex, 

occupation.    ci\il    statu--.    n,iti\il\.    t\pe    or  age  ixcidexck 
form  ot    the  disease,   morbidity,   occurrence 

of  pregnancy,  famili.al  incidence,  etc.  .\bout  TIk-  accoinp.inv  in.;;  t.able  pr.actically  ex- 
thirty  neurolo,s,Msts  ,<,H'nerously  responded  plains  itself.  The  youn.s^'est  cases  on  record 
to  the  retpiest.  Altoi^etber  the  records  of  S04  ^^ere   in    infants   of    four   weeks   old.     There 

were  three  such  cases.  One  occurretl   in  an 

1  One  author  who  read  at   Kasl   two  paiHrs  liclHre        ■.-..••  i  i  •  r 

,.    ,  ,  ,  ,,   ,    1    ,  mlant  ot  six  weeks  and  one  in  one  ot  seven 

eminent   medical   societies  and   later   pulilislied    them. 

sent  me  incomplete  records  ol   two  eases'  Weeks.  The  oldest  CaSC  recorded  IS  that  ot  a 

*  Read  lieldre  ilie  Assciei.ition  for  Research  in  \er\(ms  and  Mental  Diseases,  Xcw  York  l."ity.  Ilec.  JO.  lOJO. 
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man  of  eighty-four.  Evidently  no  a^^e  \\as 
spared,  although  tlie  greatest  number  oc- 
curred between  twenty  and  litty.  To  those 
who  have  sought  to  correlate  epidemic 
encephalitis  with  pc)liomyelitis  this  fact  is  of 
some  importance.  If  the  percentages  in  the 
various  decades  are  compared  with  the  per- 
centages of  the  population  of  the  various 
decades  it  will  be  seen  that  childliood  was 
practically  spared  and  even  adolescence  was 
not  much  affected. 

T.^BLE  I 


T.\BLE  II. 


Below 
S 

13 
1.5 

6-10 
37 
i. 

11-20 
136 
15.7 

21-30 

31-40  41-50  51-60  61-70 

1 

Over 

70 

6 

.7 

Total 

No. 

222 
25.7 

215  1  140       72       23 
25.    1  16.3      8.3      2.8 

864 

Per 
Cent 

too 

The  male  se.x  was  affected  much  more 
severely  than  the  female.  There  were  S-- 
males  and  342  females — a  percentage  of 
60.5  to  39.5  or  a  ratio  of  almost  e.xactl\- 
three  to  two.  This  is  difficult  to  explain. 
Greater  e.xposure  of  the  male  se.x  or  occupa- 
tional strain  may  possibly  be  held  to  account, 
but  the  suggestion  is  merely  spcculati\e.  The 
fact  itself,  however,  is  sufficiently  interest- 
ing and  worthy  r.f  note. 

occup.vnoN 

Every  concci sable  occupatif)ii  was  rejjre- 
sented  among  the  ca.ses.  ik-l<nv  is  a  i)artial 
list  of  the  various  occupations,  'riure  ,-ue 
seventeen  physicians  in  the  group,  alniusi  j 
per  cent  of  the  total  number  of  cases.  When 
one  considers  that  the  total  number  of  ])hysi- 
cians  of  the  country  is  slightly  over  f)ne 
eighth  of  one  per  cent,  the  incidence  among 
doctors  was  exceittionally  high,  or  almost 
sixteen  times  as  fre(|uent  as  .among  tiie  aver- 
age population.  Whether  this  fact  has  an) 
bearing  on  ex])OSure  or  infectivity  can 
merely  be  conjectured.  Among  tlic  jdiysi- 
cians  were  two  ho.spital  interns. 
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Of  860  cases  reported  upon  there  were 
387  natives  and  473  foreign  born,  that  is  45 
per  cent  of  the  former  and  55  per  cent  of  the 
latter.  The  native  population  of  the  country 
in  general  and  even  that  of  New  York  City 
exceeds  greatly  the  foreign  population  and 
yet  the  disease  incidence  was  greater  in  the 
latter.  This  fact  is  difficult  to  explain  even 
when  one  takes  into  consideration  the  high 
incidence  of  disease  among  adults,  who  fur- 
nish the  bulk  of  the  foreign  po|iulation,  and 
the  fact  that  most  of  the  cases  here  recorded 
came  from  New  "S'ork  City. 

CIN'lI.  SIWTUS 

There  were  300  or  34.7  per  cent  single 
patients,  491  or  56.9  per  cent  married  and 
J  J,  or  8.4  per  cent  not  stated.  This  prepon- 
derance of  the  married  over  the  single  may 
perhaps  be  explained  by  the  fact  that  most 
of  the  cases  (about  65  per  cent)  occurred  in 
persons  over  twenty-live  years  of  age. 

I'KKCNANCV 

There  are  records  of  twenly-two  preg- 
nant women  who  h;id  encephalitis.  Two  of 
these  aborted  and  one  had  a  Caesarian  sec- 
tion done.  One  woman  was  delivered  in  the 
eighth  month  of  pregnancy,  hnlli  mother 
and  child  surviving,  but  no  mention  is  macje 
whether  the  child  showed  any  lethargic 
sym])tr)ms.  P'our  deaths  are  reported.  It  is 
interesting  to  compare  the  low  mortality  in 
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these  patients  w  illi  tlie  cxtrenKh  lii,i;li  nior- 
tality  of  influenza  in  prej^nancy.  The  ques- 
tion of  the  influence  of  enceplialitis  on  tlic 
ofifsi)rinj^  is  of  even  greater  interest,  hut  i> 
ratlier  dirticull  to  answer  at  present. 

FAMILIAL  LVCIDKXCK 

In  oiilv  H\f  instances,  a  Httle  over  one 
half  of  one  per  cent,  did  tlie  disease  occur  in 
two  members  of  one  f.iniily.  There  were 
two  other  instances,  lint  liotii  are  doul)tful 
and  one  of  them  occurred  in  a  servant  nt 
the  house.  Considering  the  rarity  of  the  in- 
stances one  may  well  look  upon  them  as  ac- 
cidental ;  and  in  view  of  the  practical  ab- 
sence of  contagion  in  hospital  cases  (two 
interns  did  contract  the  disease)  one  may 
consider  the  factor  of  direct  transmission  as 
almost  negligil)le. 

MORTALITY 

Out  of  a  total  of  850  recorded.  ijcS  patients 
died  from  the  disease,  giving  a  mortality  of 
almost  21  per  cent.  (Generally  speaking 
fatal  terminations  were  most  common  in 
cases  which  began  with  high  fever,  those 
with  very  acute  onset,  in  the  so-called  psy- 
chotic, toxic-delirious  group,  in  patients  with 
myoclonic  symptoms  and  in  those  who 
showed  severe  meningitic  involvement. )  The 
remaining  672,  or  79  per  cent,  do  not,  how- 
ever, represent  recoveries.  It  is  true  that  the 
majority  did  recover  more  or  less  com- 
pletely, but  a  great  number  showed  the  scars 
of  the  disease  in  the  form  of  various  se- 
quellae.  Parkinsonian  residues,  ocular  mani- 
festations, especially  paralyses  of  accommo- 
dation, ai)normal  involuntary  movements 
such  as  tics  and  tremors,  epilepsies  and  psy- 
chic or  even  mental  changes  frequently  were 
the  heritage  of  the  victims  of  epidemic  en- 
cephalitis. In  few  instances  the  disease  took 
on  a  chronic  form:  this  was  especially  true 
of  those  with  Parkinsonian  residues  and 
alinormal  involuntary  movements.  Most  of 
the  patients,  however,  continued  to  improve 
even  after  ni.iny  months  of  stationary 
chronicitv. 


CLINICAL   FORMS   AND   ANATOMICAL 
LOCALIZATIONS 

The  great  variety  of  clinical  forms  or 
types  which  were  encountered  make  a  uni- 
form classification  very  difficult,  if  not  im- 
possible. The  nomenclature  varied  with 
many  observers,  which  added  to  the  diffi- 
culty. Some  divided,  subdivided  and  classi- 
fied their  cases  by  creating  types  for  every 
noticeable  departure  from  the  general  pic- 
lure,  while  others  grouped  them  all  under 
I  Pile  or  two  heads.  The  anatomical  sub- 
stratum furnished  justification  for  the 
former  whereas  clinical  an  detiological  con- 
siderations guided  the  latter. 

TAr.i.F-:  Til. 

Nuiiiher  Form                                          Per  Cent 

303            Lethargic    35 

129            Parkinsonian 1$ 

89            Bull)0-pontint   10.3 

66            Psychotic,  Delirious 7-8 

Toxic-Infectious  1 

55            Midbrain  and          y 6.3 

Basal  ganglia  ] 

44             Myoclonic    5. 

43            Athctoid  and  Choreic 5 

20            Radicular,  Xeuritic,  Neuralgic 3.3 

24            Meningitic   2.8 

18            Hemiplegic 2.1 

16            Myelitic,  Spastic 18 

1 1             Hemorrhagic I.2 

8            Convulsive  -9 

7            Cerebellar,  .Ataxic  .8 

5            Paraplegic    .6 

4  Thalamic    5 

4            Catatonic    .5 

3  Apoplectic    34 

2  Anterior  poliomyelitic   

I  Posterior  poliomyelitic 

I  Tabetic    

I  Pseudobulbar 

I  Optic  ."Xtrophy 

In  many  instances  two  or  more  classifica- 
tions were  noted  for  a  given  case.  Most  of 
the  patients  had  lethargy  added  to  the  main 
clinical  feature,  but  wherever  a  case  was 
classified  as  lethargic  plus  some  other  form 
it  was  recorded  under  the  special  form. 
Some  writers  merely  spoke  of  combined 
forms  or  lethargic  and  cranial  nerve  involve- 
ment. C~)thcrs  spoke  of  midbrain,  basal  gan- 
glia, etc..  and  did  not  gi\e  clinical  classifica- 
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tions.  Obviously  some  of  the  headings  could 
be  combined,  as  one  would  have  difficulty 
to  decide  whether,  for  example,  a  Parkinson 
syndrome  should  be  recorded  under  basal 
ganglia  or  the  clinical  name.  The  psychotic, 
delirious,  confusional  group  is  very  vague: 
some  spoke  of  mental  changes  in  general 
terms,  others  referred  to  a  paretic  form, 
while  still  others  mentioned  a  Korsakoff  pic- 
ture. The  ver\'  rare  occurrence  of  pure  thal- 
amic syndromes  is  rather  striking. 

The  term  encephalitis  has  been  altogether 
left  out  from  the  classification  as  too  gen- 
eric, since  most  of  the  cases  were  that,  al- 


tiiougli  nieningo,  ni\'elo,  radicular  forms 
were  not  uncommon.  The  clinical  classifica- 
tion ought  really  to  be  the  guiding  standard, 
as  comparatively  few  cases  came  to  autopsy, 
and  most  of  the  anatomical  classifications 
were  more  or  less  inferential.  However,  the 
tabulated  classifications  reflect  the  opinions 
of  the  men  whose  cases  are  herein  recorded. 
Table  IV  represents  a  composite  statistical 
record  of  all  the  cases. 

Grateful  acknowledgement  is  hereby 
made  to  all  who  have  generousl}-  contributed 
their  case  records  to  this  study.  Below  is  a 
list  oi  the  names  of  the  contributors. 


TABLE    IV 
Composite  Statistics 


Age 


Below  5 
13 1-5% 

6-10 
37  4% 

11-20 
136 157% 

21-30 
222 25.7% 

31-40 
215  25% 

41-50 
140 16.2% 

Si-60 
72 8.3% 

61-70 
23 2.8% 

Over  70 
6 0.7% 

%4  100% 

Total 


Sex 


Occupation 


Males  Practically 

522  or  60.5%    evcrj'  con- 
ceivable 
Females  occupation 

342  or  39.5% 


Number 


Nafivity 


Civil  Status 


Mortality 


U.  S. 
387  or 


Foreign 
473  or 


Married  '  Died 

45%  I       491  or  56.9% I     l7Sor2l% 


55% 


Single 

300  or  34.7% 

\ot  stated 

73  or    8.4% 


860 


Recovered, 
Improved  or 
Chronic 
672  or  79% 


S64 


850 


Other  Facts 


Pregnancies 


Familial  Incidence. 
5  instances  of  two 
in  one  family  and 
two  doulitful  cases 


Classification 


Form 


303 

Lethargic 

129 

Parkinsonian 

89 

BuUio-ponline 

66 

Psychotic,  Delirious, 

Toxic-infectious 

55 

Midlirain  and  basal 

gangba 

44 

Mvoclonic 

43 

Athetoid  and  Choreic 

29 

Radicular,  Neuritic, 

Neuralgic 

24 

Meningitic 

j8 

Hemiplcgic 

Per  cent 

Number 

35 

16 

15 

II 

10.3 

7.8 

6.3 

5 

5 

3-3 
2.8 

2.1 

Form 


Myelitic,  Spastic 

Hemorrhagic 

Conviilsixc 

Cerebellar,  .\la.\ic 

I'araplegic 

Thalamic 

Catatonic 

.Apoplectic 

.'\nlerior  poliomyelilic 

Posterior 

Tabetic 

Pseudobulbar 

Optic  Atrophy 


Per  cent 
1.8 


.6 
•5 
•S 
•34 
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THE   MORBID   ANATOMY  OF   EPIDEMIC  ENCEPHALITIS 
AS   REGARDS   THE  ENDOCRINE   SYSTEM* 

By  HUBERT  S.  HOWE,  M.D. 
Associate  in  Xeurolog\-,  Columbia  University;  Assistant  Visiting  Neurologist,  Presbyterian  Hospital 

NEW  YORK  ctry 

The  histological  examination  of  the  glands  gishly  to  light.  Slight  papilledema  was  pres- 
of  internal  secretion  in  epidemic  encephalitis  ent  in  the  left  eye.  The  mouth  was  partially 
was  undertaken  to  ascertain  whether  any  al-  open  and  lie  could  not  moYC  the  jaw  in  any 
terations  were  to  be  found,  and  if  so,  to  de-  direction.  Swallowing  was  almost  impos- 
termine,  if  possible,  whether  they  could  haYe  siljle.  The  tongue  could  not  be  protruded  be- 
any bearing  on  the  course  or  manifestations  \ond  the  lips,  but  showed  a  dcYiation  to  the 
of  tlie  disease.  right.  The  spinal  fluid  was  under  tension, 

A  search  through  the  autopsy  records  in  contained    nine    lymphocytes,    and    gave    a 

the  literature  which  has  appeared  up  to  the  faintly  positive  globulin  test.  Death  occurred 

present  time  has  failed  to  reveal  anv  descrip-  from  respiratorv  paralvsis  four  weeks  after 

tion  of  alterations  in  the  internal  secretory  the  onset  of  the  illness. 

organs.  The  microscopical  findings  on  autopsy  e.\- 

The  material  on  which  this  paper  is  based  amination  of  the  glantls  of  internal  secretion 

consists  of  four  cases.  Each  patient  was  ob-  were  as  follows: 

served  prior  to  death,  in  the  wards  of  the  Tliyroid. — The  alveoli  were  of  all  sizes 
Presbyterian  Hospital,  New  York  City,  and  and  filled  with  colloid.  The  lining  epithelium 
complete  records  of  the  clinical  and  neuro-  was  cuboidal.  There  was  very  little  inter- 
logical  findings  were  kept.  The  autopsies  stitial  tissue  and  in  places  this  appeared  hyu- 
were  all  made  shortly  after  death.  The  ma-  linized  or  even  colloid-like.  There  were  a  few 
tcrial  was  fi.xed  in  Zencker's  solution  and  the  localized  collections  of  small  cells  in  tlie  in- 
blocks  embedded  in  paraffin.  Sections  were  terstitial  tissue,  with  dense  pyknotic  nuclei. 
stained  with  hemato.xylin  and  eosin.  'Hie  vessels  were  greatly  congested. 

.  Idrciials. — Tlie   capsule    was  of   average 

C.\.SK    I.    M.    I-".,    male,    .'iged    lifly-tliree.  thickness.  Tiie  cells  of  tlie  cortex  were  well 

Three  weeks  previous  to  his  admission  lu-  prcsei-\e(l  ;uid  normal.  'Hie  medulla  showed 

had  pains  in  the  eyes.  Soon  drowsiness  and  modcrali-    congestion     but     was    otiierwise 

ptosis  apjjeared  and  he  suddenK-  became  un-  unaltered. 

able  to  speak  or  move  his  jaw,  the  moutli  re-  Trsficlrs  wen-  noimal. 

maining  partially  oj)en.  On  admission  he  was  /'ihiitury. — Anleiior    l(jbe.     The    leticulai- 

(irows\-  and  extremely  weak  with  ataxi.a  of  arrangenunt    was  not   \ery   apparent  as  the 

the  lower  extremities.  Speech  was  almost  im-  rrllsweridl'   large  s\/x    and  entirely   filled 

intelligible  because  of  dysarthria.  The  (\vv]i  ilir   .icini.     The   lilood    sinuses   were   dilated 

rellexes  were  all  active,  but  especialK   ^o  on  and    congeslrd    tlnouglioni    tlie    entire    lobe 

the  right  side.  Plantar  reflexes  were  normal,  ixcepl  for  one  localized  area.  The  cells  were 

abdominals   and    cremasterics   pri~iiit.    Tin-  ]iredoniinanlly  basophilic.  Those  around  the 

eyes  were  directed  forward  .and  could  not  bu  piripliei-y  were  more  intensely  so,  but  even 

moved   volinitarily   in  any  direction  Ibotigli  in  tlu-  ci-iitcr  i1r\   wcw  nioif  mimei-ous  than 

they  would  follow  ;iri  object  nio\ed  laterallv  lln'   oilui-   txpcs.    Tlu-   cells   \\i.-w  polygonal, 

in    front  of   llu-m.   The  pupils   reacted   slug-  witli    well    (Idmcd    oiilliiics.    The    cyto])l;ism 

*  I'rcsciilcd  ;il  ihr  I'irsI    Aiiiitial  .VIi-cliiiK  of  the  Associalioii  Idr  Kcscarch  in  NcrMius  ami  Mental  I  )iscascs, 
.\<w  York-  Cily.  December  28,   1020. 
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was  liiiul)-  granular.  A  few  of  the  cells  con- 
tained one  or  two  vacuoles.  These  were 
usually  in  ap])osition  with  the  nucleus.  The 
nuclei  were  for  llu-  most  |)art  uf  large  size, 
irregularly  spherical,  with  a  well  defined 
reticulum.  In  the  meshes  of  the  reticulum 
were  numerous  chromatin  granules.  There 
were  usualh'   two   nr   three   large    irregular 


mentary.  The  cells  were  of  uniform  staining 
and  faintly  i)aso])hiHc.  They  were  swollen 
and  not  well  outlined,  their  margins  being 
I  rayed  and  irregular.  The  cyotpb.sm  was 
coarsely  granular.  The  nuclei  were  fre- 
quently pyknotic,  or  occasionally  swollen 
w  ith  large  clear  .spaces  betwen  the  chromatin 
network.  Jn  some  instances  there  had  been  a 


m 


Fig.    I.   C.\SE  i.    }'itiiit.\kv   GL.\Nn;    .Xntkkior   Loiie.    l.-.w^v  l.aMiiiliil  cells  mul  dilaltd  Motxl  sinuses. 

cliroinalin  iiiasse>  and  maii\  -mailer  oiu-.  rupHuT  of  liu-  nucleolar  membrane  and  a 
the  large  ones  being  uiainh  toward  the  breaking  up  of  ii;<  sub>tance.  1  lere  anil  there 
center  of  the  muleu>  while  the  -mailer  one-  were  masses  of  protoplasm  without  nuclei  or 
were  principally  at  the  peri]ilKM\ .  cell  outlines.  This  entire  area  had  the  appear- 
In  OIK-  ]ioi-iion  the  gland  -tood  o\u  in  .ince  of  an  early  stage  of  coagulation  necro- 
marked  contra.-t  to  the  appearance  of  the -m--  -i-  from  diiicieiu  blood  su|)]ily. 
rounding  tissue.  W'hiii-  the  bleod  sinu.<es  i'ar-  liUerniedi.i.  Tiic  cell-  were  mainly 
were  congested  in  tiie  otlicr  ]iortion-  of  iIk-  faintly  ba-ophiiic  and  .irr.inged  in  the  form 
gland,  here  there  were  1 'ni\  a  few  -mall  capil-  of  l.irge  \e-icle-  winch  were  tilled  with 
laries  to  be  seen.  Ihe  connective  li--ue  colloid, 
stroma   was    swollen,   edematou-   ;md    fr.ig-  I'.ir-    Xervn-a.     The    neurogli.il    cells    ap- 
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peared  nonnal.  Some  of  the  fibers  contained 
a  brownish  pigment. 

Case  II. — A.  JNI.,  male,  aged  fifty,  whose 
chief  complaints  on  admission  were  drowsi- 
ness, fever  and  twitchings  of  the  muscles  of 
the  abdomen  and  legs.  These  symptoms  had 
lasted  for  two  weeks.  At  the  onset  he  had 


developed.  The  lethargy  deepened  to  coma 
and  death  occurred  five  weeks  after  the  ap- 
pearance of  the  first  symptoms.  The  spinal 
fluid  was  clear  and  colorless  with  normal 
pressure ;  it  contained  fourteen  lymphocytes. 

At  autopsy  the  following  findings  were 
revealed : 

Thyroid  was  small,  rather  soft  and  svm- 


Flc.  2.  Same  as  Fioure  i.  Low  maKiiificalioii  showi  in  iioimal  cells  and  congested  vessels 
at  the  rifjht.  At  the  left  above,  an  avascular  area  with  many  swollen  necrotic  cells. 

rhinitis,  headache  and  fever.  Thri'i- day>  later  metrical.  It  a|i]iearc-(l  grossly  UDrnial.  Micro- 
there  developed  twitching  of  isolated  nitiscles  scopical  e.xaniinalion  showed  the  vesicles  to 
in  all  portions  of  his  body.  The  generalized  l)e  of  average  and  about  uniform  size.  They 
twitching  cf^ntinued  for  three  days  and  then      were  (illed  with  ])inkish  staining  colloid.  The 

cells  were  iiihoidal  and  for  the  nmsl  ])art 
lined  tile  acini  ill  single  rows.  The  blood 
vessels  wei'e  not  congested. 

I'liiu  rcds. — The  jiancreas  was  congested 
bin  oilierwise  gi'ossly  normal.  Microsco])ic- 
ally   it    v\as  iioi-inal   e.\cept   for  a    few  large 


slo[)|jed  to  a  great  e.Nlent  in  the  face,  .irnis 
and  ciiest,  Init  continued  in  tiie  itbdonien  and 
legs.  Soon  ptosis  ajipearcd  with  dinicnlt\  in 
swallowing  and  in  inination,  W't-akness  ol 
the  lower  e.xtremitie-  with  diminution  of 
.sensation    on    the    leL'>   and    lower   abdomen 
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circular  open  spaces  wliicli  may  lia\e  con- 
tained fat.  Some  of  them  liad  a  thin  liyaline 
membrane  lining. 

Suprarcnals  were  equal  in  size,  small  and 
flat.  They  contained  considerable  fat  in  the 
cortex  with  a  rather  broad  inner  zone  and  a 
small  amount  of  white  medulla.  On  micro- 
scopical examination  the  cortex  was  seen  to 


Microscopically  there  was  no  spermato- 
genesis and  practically  all  of  the  elements 
were  absent,  only  the  sustentacular  cells  and 
deliris  remaining  in  most  of  the  tubules.  The 
basement  membranes  were  normal.  The  in- 
terstitial cells  contained  considerable  brown 
pigment. 

Pituitary. — Pars    .\nterior.    The    capsule 


t%^ 


Fk;.  .V   Samk.  as   FlcruK   i,    llii;lirr  tiia;. 

contain  a  great  deal  <>i  lipoid  At  the  juiu'- 
tion  of  cortex  aii<l  uiediilla  were  sexei'al 
large  collections  of  roiuul  cells.  In  the  reticu- 
lar cortical  zone  was  considerable  lipochrome 
pigment.  The  medulla  wa>  bmad.  taking  the 
chromnfrm  stain. 

Testicles. — The  left  was  soft  and  con- 
gested. The  right,  also  soft  and  somewhat 
smaller  than  the  left,  was  slightly  adherent 
around  the  ejMdidymis  to  the  parietal  laver 
oi  the  tunica  v.aginalis. 


lilication  of   avascular  iiocrolic  area. 

was  of  normal  thickness  and  throughout  the 
gland  there  was  a  well-marked  reticular  ar- 
rangement of  connective  tissue.  The  blood 
sinuses  were  moderately  dilated. 

The  cells  had  no  defuiite  arrangement  but 
formed  irregular  groups.  The  great  propor- 
tion of  them  were  shrunken  and  in  the  center 
ot  the  acini  and  not  in  a])i>osition  with  their 
walls.  The  cells  in  the  center  were  almost 
entirely  eosinophilic,  while  tho.se  at  the  per- 
i[)hery  were  b.i-opbiiic.  The  cells  were  of  av- 
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erage  size  with  well  defineti  outlines  and  a 
single  deeply  stained  nucleus  in  the  center. 
Scattered  throughout  the  entire  anterior  lol)e 
were  many  large  eosinophilic  cells  with  a 
granular  cytoplasm.  These  cells  were  more 
prevalent  aroiuid  the  periphery,  where  they 
frecpiently  were  the  only  cells  in  an  individ- 
ual acinar  space.  Throughout  the  mediaii 
portion  of  the  gland  they  were  rarely  seen. 
The  vascular  sinuses  were  dilated.  Xo  hem- 
orrhages or  evidence  of  thrombosis  were 
seen. 

C.\SE  III. — X.  F.  Male,  aged  thirty-eight. 
The  onset  was  sudden  with  an  attack  of  dull, 
burning  pain  in  the  epigastrium.  This  was 
associated  with  nausea  and  constipation. 
After  these  symptoms  had  continued  for  two 
weeks,  irregular  twitching  movements  of 
the  left  arm  commenced.  At  this  time  he 
had  double  vision  and  persistent  hiccough. 
Drowsiness  was  noted  about  two  wrecks  after 
the  onset  and  this  gradually  deepened  during 
a  period  of  about  ten  days,  when  he  became 
markedly  stupid.  On  admission  to  the  hos- 
pital he  was  in  a  semi-coma,  sweating  pro- 
fusely, muttering  incoherently  and  exhibiting 
jerky  movements  of  the  muscles  of  all  por- 
tions of  the  body — face,  neck,  trunk  and  ex- 
tremities. Bilateral  ptosis,  weakness  of  l)oth 
external  recti  with  incoordination  of  ocular 
movements,  were  ])resent.  The  pupils  reacted 
to  light  and  on  accommodation,  Init  the  right 
was  larger  than  the  left.  Fundus  examination 
revealed  a  slight  blurring  of  the  right  disc. 
The  extremities  were  spastic  and  the  necl< 
stiff.  The  deep  reflexes  were  sluggisli.  Tlu 
right  knee  jerk  was  obtained  with  diflKuhv  : 
the  left  knee  jerk  and  Achilles  reflexes  wcii. 
absent.  Urination  and  defecation  were  in- 
voluntary. The  spinal  fluid  was  cieai-  and 
colorless  but  under  slightly  increased  pio- 
.sure,  .showing  eighteen  lymi)hocytes  and  a 
faintly  positive  glolmliii  rcriction.  Tlu'  leth- 
argy deepened  to  cnma.  tin-  iciii|ici-aliiri- 
gradu.'dly  mounted  t"  mi,,  Ijruiiclii.piun- 
monia  developed  and  diaili  mi]jci\<  md  .ii'in- 
an  illness  of  five  week>. 

Pathological  examination  of  tlie  glands  m1 
internal  secretion  revealed; 


T/iyroiil  was  of  normal  size  and  on  sec- 
tion showed  normal  colloid  material.  The 
vesicles  on  microscopical  examination  ap- 
peared to  be  of  average  size.  They  w-ere 
filled  with  a  pink  staining  homogeneous  col- 
loid and  lined  by  a  single  layer  of  cubical 
cells.  There  was  no  increase  in  the  interstitial 
tissue  and  Init  nii  ideratc  congestion  of  the 
blood  vessels. 

T/ic  Pancreas  was  grossly  and  micro- 
scopically normal. 

The  Sitf^rarciials  macroscopicalK'  pre- 
sented a  very  }cllow  cortex  and  a  deepl_\' 
stained  pigmented  inner  zone.  ( )n  micro- 
scopical examination  the  glomerular  zone 
was  poor  in  f;it,  while  the  glomeruli  of  the 
\esicular  zone  were  evacuolated.  The  whole 
gland  was  markedly  congested. 

Testes,  on  gross  examination,  apparently 
normal.  On  histological  examination  sper- 
matogenesis appeared  imperfect.  Many  pyk- 
notic  nuclear  fragments  were  seen  along  with 
well  preserved  mitoses  and  apparently  nor- 
mal s]>erni;itis  and  s]iermali>zoa. 

Pituitary. — The  cunnectixe  tissue  stroma 
was  nowhere  prominent  but  a]>|iearcd  nor- 
gestion  of  the  vessels.  'J'he  cells  were  mainly 
baso])hilic  at  the  periphery  while  in  the  center 
they  were  distinctly  acidophilic  Neutrophilic 
(■ell>  were  scattered  irregularly  throughout 
the  entire  section  btit  were  much  in  the 
iniiinritx.  ]]()ssihly  one  to  eight  nr  ten  of  the 
chrdUii  ipliilic  cells.  The  cosine  iphilic  cells 
were  n  f  a\  erage  size,  'i'lieii-  pnituplasm  was 
lnul\  gramdar  and  did  not  contain  \aciioIes. 
The  nuclei  were  generalK  N]ihiTical  and 
deeph-  stained,  'i'iiey  contained  a  chromatin 
network  and  granules,  hnl  wei-e  o|)ai|ue.  The 
l)aNo]iliilii-  cells  were  sm.aller  than  the  oxy- 
philic. Their  margins  were  k'ss  cle.ar  and 
moi-e  ii-regnlar.  The-  cvtopiasm  was  more 
coarseh'  granular  and  at  times  contained 
\  ;iciioK-s.  'i'lic  niiclci  wcit  large  and  trans- 
Inci-nt  with  a  clironialin  nctwo|-k  and  gran- 
iilc>.  Two  >niall  vessels  were  ihronilK  jsi'd 
witi:  what  .-iiiiie.-ired  lo  hi-  pjati'ki  llndnihi. 
Manx  of  liif  cells  ai'onnd  these  vessels  were 
necrotic.  In  some  aicas  (here  was  an  accumu- 
l.-ilion  of  lo(jscl\'  g|-aiiul.ii-  CNloplasni  without 
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aii\-  inK'li.'i  I'l"  remnants,  wliile  in  ()tlK-r>  tlu-  <|nc-ntl\  (lni])]»in.i,^  nft  to  sleep.  Slie  liad  a  con- 
niiclei  remained  while  the  cytoplasm  was  slant  headache  but  no  nausea  or  vomiting, 
disintej^rated.  Some  of  the  nuclei  appeared     This  condition  remained  for  two  weeks  when 


id 


normal   while  others   were   fra.ijment 
degenerated. 

The  pars  intermedia  contained  many 
spaces  whicli  were  fdled  with  faintlv  haso- 
pliilic  colli  lid.  Tile  pars  pi  i>lerior  was  iinniial. 


>lie  was  admitted  to  the  hospital,  complain- 
in,tj  of  headache,  drowsiness  and  general  de- 
bility. P^xamination  at  this  time  showed  cata- 
tonic rigidity  of  the  left  arm  and  leg  with 

increased  deep  rellcxes  and  a  iia))iiiski  on  the 


'>-.    ^  -•'■j^'i .•.>/«. i4--.:-. 


KiG.  .(.  C.NSK  III.    l'nrii.\kv  ("ii..\xii 
of  llu-  small  v.-ssi- 

t'.vsK  \\ . — .Mrs.  1'..  i\.,  aged  lift\-oiie.  iiad 
been  perfectly  well  until  the  onset  of  tliis  ill- 
ness. One  morning  she  was  found  uncon- 
scious, rigid  and  frothing  at  tlie  mouth.  She 
regained  consciousness  in  .iliout  ,iii  limir 
when  she  complained  of  weakness  and  tin- 
gling in  tlie  left  arm  anil  leg  and  marked 
drowsiness.  She  remained  in  bed  in  tliis  state 
for  a  week.  Then  she  got  up  and  attempted 
to   go   around,    but    w.is    \er\    drowsv,    fre- 


.\-NTKKioR  Lobe.   Tlironiliosis  of  one 
>.  willi  mrrotic  area. 

left,  iiabiuski  on  the  right  w.is  .absent.  Tlie 
muscle  strengtii  in  the  left  arm  and  leg  was 
perceptibly  weaker  than  in  the  right.  Gen- 
eral sensory  examination  was  not  very  satis- 
factory because  of  lethargy,  but  di.sclosed 
nothing  abnorm.il.  Tliere  was  bilateral  ptosis, 
more  marked  on  the  left;  tlie  ])U()ils  were 
markedly  dilated,  tlie  left  larger  than  the 
right.  Reaction  to  light  was  sluggish.  The 
e\egrounds  were  normal.  There  was  marked 
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weakness  of  the  lower  facial  muscles  on  the 
left  side.  Blood  pressure  was  145-85.  The 
spinal  fluid  was  under  much  increased  pres- 
sure, contained  six  lymphocytes  and  no 
globulin. 

The  lethargy-  gradually  deepened  into 
stupor  and  the  left  hemiplegia  became  com- 
plete.  Urination   was  involuntar\'.   and   the 


raucrcas  was  of  a  reddish  color  with 
marked  congestion  of  the  blood  vessels.  The 
glandular  tissue  had  a  glossy  digested  ap- 
pearance. On  microscopical  examination  the 
pancreatic  acini  showed  a  decrease  in  size. 
The  cytoplasm  of  the  cells  appeared  vacuo- 
lated. Only  a  few  of  the  islands  of  Langer- 
hans  were  evident.   Many  were  apparently 


Fig.  5.  Same  as  Fuiukk  4.  \\  uli  I 

patient  died  nine  days  after  admission  U>  the 
hcspital,  terminating  an  illness  of  al)out  iMur 
weeks. 

The  postmortem  exaniinalion  ai  ihi' 
glands  of  internal  secretion  was  as  follows: 

Thyroid  was  of  normal  size.  On  secliDii 
there  was  possibly  a  slight  decrease  in  ihe 
average  colloid  content.  iMicrosco])ical  ex- 
amination showed  the  acini  rather  small  and 
for  the  greater  part  lined  with  a  single  layer 
of  epithelium.  There  was  a  slight  increase  in 
the  interstitial  tissue  in  which  area^  of  hya- 

linization  rippf-nrcd. 


uli  nia^;niri(:ui(in  of   iiocrolir  ;irt';i. 

rc]ilare(l  by  fibrous  tissue.  There  was  a 
niarl^ed  increase  in  the  interstitial  tissue  re- 
placing many  glands  and  giving  the  tissue  a 
llbnuis  a])i)e;irancc.  In  areas  ibis  connective 
tissue  appeared  necrotic.  The  blood  vessels 
were  sclerotic  and  many  were  obliterated. 

.lilrcuals  on  gross  examin;ition  a])i)eared 
normal.  Oti  microscopic  examination  there 
was  a  thickening  of  the  cai)sule  and  hyalini- 
zation.  In  the  medulla  the  blood  vessels  were 
congested,  otherwise  nolbing  remarkable  was 
seen. 

OTiirics  showed  some  old  and  some  more 
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recent  corpora  lutca.  Microscopically  tiic 
ovary  sliowed  a  few  semi-replaced  corpora 
liitea.  Otherwise  the  entire  ovary  liad  been 
replaced  witli  fibrous  tissvie. 

Pituitary,  grossly,  showed  marked  con- 
gestion. Microscopically  the  reticular  stroma 
was  normal.  The  vascular  spaces  were  dilated 
and  many  of  them  contained  a  homogeneous 
hyaline  material.  The  staining  reaction  of 
the  cells  was  luainly  Ijasophilic.  but  in  the 
center  the  cells  were  mostl\-  neutrophilic  w  ith 
a  few  oxyphilic  scattered  among  them.  Most 
of  the  basophilic  cells  were  large  and  deeply 
stained.  The  cytoplasm  was  finely  granular 
and  rarelv  contained  Aacuoles.  The  margins 
were  not  well  defined  so  the  cells  blended 
with  each  other.  Tlie  nuclei  were  large,  ir- 
regularly spherical  or  nxal,  and  occasionall\- 
sausage-shaped  or  triangular.  They  con- 
tained a  well  m.irked  chromatin  network 
which  su[)]iiirted  dense  granules.  .Xn  throm- 
boses or  necrotic  areas  were  seen.  The  juxtn- 
neural  epithelium  and  posterior  lobe  were 
missing. 

coxci.TSinxs 

There  are  some  clinical  manifestations 
that  might  he  interjjreted  a^  endocrine  dis- 
turbances. .\mong  these  are  prnfuse  sweat- 
ing, weakness  and  low  blood  jiressure,  nun- 
strual  disturbances  and  impnttiice,  and  dis- 
orders 111  metabolism  resulting  in  marked 
increase  of  weight.  It  seems  probable  that 
fiu'ther  studv  will  sIkiw  these  disturbances 
to  be  dei)endent  primarily  on  the  lesions  in 
the  nervous  system  or  the  direct  effect  df  the 
disease  toxins  on  the  individual  internal  sec- 
retory orgrms  causing  altered  functions  w  ith- 
out  distinct  histological  changes. 

In  the  sui.all  amount  <^f  materi.al  axailable 
for  this  stud\,  with  the  exceptinn  i>f  the  an- 
terior lube  I  if  the  pituitary,  there  were  mi 
definite  pathological  alterations  found  in  .anv 
of  the  gl.inds  of  internal  secretion  which 
Could  li.a\e  lieen  the  residt  nf  the  terminal 
ilhios.  In  the  pars  anterinr  nl  the  pituitary 
two  kinds  of  alter.ations  were  obserx  ed  :  lirst. 
a  ]iredomin.uue  of  basophilic  cells,  and  sec- 
ond,  areas  ol    focal    necrosis   ,and    ci]iill,ary 


thromboses.  The  normal  histological  \aria- 
lions  in  the  anterior  Icjbe  of  the  pituitary  are 
m.arked  and  little  understood.  The  signifi- 
cance of  the  pre])onderance  of  the  various 
t\pes  of  cells  is  largely  hyjjothetical.  There 
are  two  theories  concerning  the  different 
cells.  ( )ne  is  that  the  eosinophilic,  basophilic 
and  chromophobic  cells  are  fundamentally 
different  with  different  functions;  and  the 
other  is  that  they  are  in  reality  one  type  of 
cell  but  of  different  staining  jjrojjcrties  in 
different  stages  of  activity.  The  second  view 
is,  1  believe,  the  one  more  generally  held  at 
present.  Bell  believes  that  the  eosinojihil  cells 
])redominate  in  the  actively  secreting  gland. 
This  is  true  of  acromegaly  where  an  eosino- 
jihil  adenoma  is  usualh'  found.  He  further 
states  that  the  chromophobe  cells  are  ex- 
hausted cells,  wliile  the  basophil  eells  form  a 
storage  secretion. 

To  form  any  opinion  of  the  state  of  secre- 
torv  activity  of  the  h\]ioj)hyses  described  in 
this  paper  would  be  purel\'  speculative,  but  it 
seems  unlikely  that  there  could  be  >ufticient 
interference  of  function  to  cause  the  leth.argy 
of  epidemic  ence])halitis.  The  focal  necroses 
and  capillarv  thrombi  are  somewhat  similar 
to  the  condition  found  in  the  liver  in  typhoid 
fev  er  and  in  some  cases  of  sei)sis.  Here,  as  in 
the  liver,  the  collateral  circulation  is  so  ex- 
tensive it  is  difficult  to  believe  that  capillary 
tln-ombi  could  impair  the  circul.atioii  suffi- 
cieiith  lo  induce  necrosis.  It  seems  more 
]irob,ible  that  both  changes  are  produced  by 
the  circulating  toxins.  These  necroses  were 
not  inoiuinent  in  any  of  the  specimens 
studied.  ;uid  it  is  doubtful  if  they  were  suffi- 
cient to  cause  nnich  alteration  in  the  tunction 
of  the  gland. 

So  in  Conclusion  we  max  -taie  that,  while 
the  .alterations  descri!)ed  in  the  pituitary  are 
delinite,  there  is  at  pre-ent  no  evidence  to 
show  that  they  are  of  importance,  or  have 
,an\  bearing  u])on  the  course  or  manifesta- 
tion^ of  the  disease.  In  order  that  any  defi- 
nite Conclusions  can  be  reached  concerning 
the  changes  in  the  internal  secretory  organs 
in  epidemic  encepiialitis,  many  more  cases 
nnist  be  studied. 


ENCEPHALITIS  LETHARGICA  WITH  A  PROGRESSIVE 
PARALYSIS  AGITANS  SYNDROME 

By  GEORGE  A.  BLAKESLEE,  M.D. 
Assistant  Professor  in  Xeurology.  Xew  York  Post-Graduate  ^Medical  School  and  Vlospital 

XKW    YOKK   CITY 

The  case  presented  to  the  conference  is     drow 


one  ilhistrating  the  paralysis  agitans  type 
of  encepliahtis  lethargica.  The  paralysis 
agitans  syndrone  is  not  uncommon  in  en- 
cephalitis lethargica,  but  the  late  onset  of  the 
signs  and  symptoms  in  this  case,  some  of 
which  did  not  appear  until  two  years  follow- 
ing the  acute  encephalitis,  is  quite  uncom- 
mon and  of  especial  interest. 

R.  F.  (Case  Xi>.  30287).  male,  age  thirty 
years,  married,  white,  -\iuerican ;  nccupa- 
tion.  bicycle  policeman. 

History. — The  present  illness  began  in 
March,  191 8,  with  quite  a  sudden  onset.  The 
patient  was  admitted  to  St.  Lawrence  Hos- 
pital, March  25,  1918.  The  hospital  record, 
abstracts  of  which  are  below,  shows  that  on 
the  day  of  admission  the  patient  complainetl 
of  fatigue,  great  weakness  and  marked 
drowsiness ;  his  face  was  flushed ;  tempera- 
ture 103.2°,  pulse  114,  respiration  24. 
March  26,  the  drowsiness  changed  to  a  dee]) 
sleep  with  nuittering  delirium,  retention  of 
urine,  patient  catheterized ;  temperature 
J 02",  pul.sc  100.  respiration  20.  Marcli  2/, 
irrational,  slept  greater  part  of  day  and 
night,  body  apparently  stiff,  temperature 
102°,  pulse  100,  re.spiration  20.  March  28, 
irrational,  in  a  deep  sleep,  vomited,  retention 
of  urine,  temperature  100.8°,  pulse  100,  res- 
piration 20.  March  29,  irrational,  carpho- 
logia,  abdomen  greatly  distended,  tempera- 
ture 100°,  pulse  96,  respiration  20.  Alarcii 
30  to  April  2,  condition  unchanged,  .\pril  3. 
report  of  blood  examination;  VVidal  re- 
action does  not  show.  April  4,  skep>  tor 
long  periods,  but  awakens  brighter  and  is 
rational,  tcm|)erature  99.8°,  pulse  94,  respi- 
ration 18.  April  5  tr)  12,  drowsy  for  shorter 
periods    and    feels    comfortable.    April    17, 


ut  on  roof  six  hours,  temperature 
99°,  pulse  92,  respiration  18.  April  21,  out 
of  l)ed,  very  listless  and  dull,  temperature 
98.8^,  pulse  86,  respiration  18.  Eye  exam- 
ination: Pupils  react  normally  to  light,  dis- 
tance vision  apparently  normal,  paresis  of 
accommodation.  April  jy,  out  on  roof 
greater  part  of  day,  listless  and  dull.  Tem- 
perature 98.4°,  pulse  90,  respiration  18. 
Ma\-  4,  1 91 8,  discharged  to  home. 

At  arrival  at  home  his  only  complaint  was 
of  a  general  weakness  and  an  inability  to 
walk  more  than  a  few  paces  without  great 
fatigue.  June.  1918,  he  noticed  for  the  first 
time  that  objects  appeared  double  to  him. 
This  condition  of  diplopia  lasted  imtil 
March,  1919.  June,  1918,  about  one  week 
following  the  onset  of  the  diplopia,  he  began 
to  have  a  slight  tremor  of  the  right  foot  and 
leg.  His  body  strength  gradually  increased 
and  he  walked  with  little  or  no  difliculty. 
October  i,  1918,  following  the  examination 
Ijy  the  Police  Surgeon,  he  resumed  the  du- 
ties of  a  policeman.  He  got  along  well  ex- 
cept that  he  became  more  easily  fatigued 
than  he  did  when  on  duty  prior  to  his  illness. 
He  rode  a  bicycle  well.  In  March,  1920,  he 
began  to  have  a  tremor  of  the  right  hand 
and  arm,  and  iii  April,  1920,  a  tremor  of 
the  left  foot  and  leg.  The  gait  became  pro- 
gressively more  unsteady;  it  was  noticed 
lliat  upon  turning  (|uickly,  he  had  great  dif- 
luiihy  in  preventing  iiimself  from  falling. 
W'lien  walking  down  stairs  he  was  prone  to 
go  too  fast,  and  in  August,  1920,  he  fell 
iieavily  down  stairs.  He  Ijccame  emotionally 
unstable,  was  more  irritable,  impatient  and 
readily  cried  upon  slight  jirovocation.  It  be- 
came necessary  to  cease  I)icycle  riding  and  in 
August,  1920,  he  found  it  neces.sary  to  re- 
port on  "sick  lea\e"  to  tlie  Police  Surgeon. 
IK-  has  not  wurked  since  because  of  a  [)ro- 
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gressive  increase  in  the  tremor,  a  <;raihial 
increased  (lifficulty  in  walkin.i;.  and  a  teelin.i,' 
of  svsteniic  weakness. 

Oct(il)er  j;  I .  i^-O,  he  was  admitted  to  St. 
Luke's  iliispital.  He  remained  in  tlie  hi)>- 
pital  two  weeks  and  tlien  was  (hschar.ijed  to 
his  liome.  I)urin<(  this  period  of  observation. 
the  temi)erature  ran£,a'd  from  97  to  101  . 
pulse  rate  7X  to  </),  and  respiration  \\a>  nor- 
mal. 'I"lu-  Mood  e.\amination  showed  red 
hlood  cells  3._:;(>(),o(K(.  1  lemo,i;lolmi  i  oj  per 
cent.  White  Mood  cells  11.3(10.  the  polyini- 
dears  82  |)ei"  cent,  and  Kniphocytes  iS  (ler 
cent.  \\  asserni.'inn  reaction,  net^ative.  The 
spinal  fluid  examination  showed  a  clear. 
colorless  fluid  under  sliijhth  incre.ised  jires- 
sure.  Cells,  o.  \\'asserm;mn  reaction.  nej;a- 
ti\e.  Colloidal  .ijold  1 1  i  i  .^Jio.^ooo.  I'rin- 
alysis  was  nej^atix  e. 

NKLKOLOC.ICAL  K.\.\M  I  .\  A  r  ION 

hacies  ironed  out,  of  unemotional  type. 
rif^ht  pal])el)ral  fissure  less  than  lell.  juipils 
normal.  There  is  a  left  facial  weakness,  mo- 
tion is  ]iossil)le  lilU  decidediv  rii;id.  the  rii^lu 
arm  ;md  les;  show  ;i  weakness  ol  motor 
power.  .Vhdominals,  left  fi^^reater  than  ri_t;ht. 
Knee  jerks  and  ankle  jerks,  ri,<jht  j,n-eater 
than  left.  Chaddock  on  rij^iit  is  (piestionahly 
positive.  Xo  other  extensor  reflexes.  There 
is  a  coarse  oscillatory  tremor  of  the  right 
arm  and  leg  and  left  leg.  which  ceases  on 
intention,  a  slight  rigidity  of  mo\ements  of 
the  right  side  of  the  hotly  and  :i  lack  of  co- 
ordinate movements. 

Novemher  1,^.  hjjo,  disciiarged  from  St. 
Luke's  ll()si)ital  to  liome. 

The  i)atieiU  was  admitted  to  \  .uulerliiit 
Clinic,  Novemher  j<i,  kijo.  willi  tiie  follow- 
ing com|)lainl:  Tremor  of  he.ul.  right  arm 
and  leg.  left  leg,  ;ind  an  imsteadiness  in 
walking,  jjarticulariy  noticed  upon  changing 
direction  or  turning  about. 

Iitjurics  and  Piscasc. — None  except  at 
twenty  years  of  age  he  had  gonorrhea, 
which  lasted    four  months.   S\philis  denied. 

Ifabitx  and  (iciicral  I'liysioloc/ical  Status. 
— \'ery  moderate  tea  and  c<if¥ce  drinker, 
rarelv  indulging  in  alcoholic  drinks.  Smokes 


about  15  cigarettes  a  day.  and  at  the  pres- 
ent time  gets  great  comfort  from  them  be- 
cause of  a  cessation  in  his  tremor  after 
smoking  half  a  cigarette.  Sleeps  and  eats 
w  ell  and  his  wife  has  noticed  that  the  tremor 
ceases  during  sleej).  Thirst  is  increased. 
Weight  aliout  normal,  180  pounds.  No  urin- 
ar\  troubles.  Bowels  regular.  No  se.xual 
liabit  since  June,  1918.  Potency  im])aired 
since  June.   i<^i8. 

I'ainilv  llistcry. —  Patient  h;is  been  mar- 
ried si.x  years  and  wife  has  never  become 
pregnant,  leather  is  dead,  cause  unknt)wn. 
Mother  died  at  childbirth,  lie  has  one 
bri  ither  ali\  e  anil  well. 

\'oi,r.\ TARV  MoioK  SvsTi:.M. — .  Ilnuiniial 
.Ittitudcs  and  Deformities. — Stands  with  a 
slight  forward  stoop,  head  and  neck  held 
stiffly,  right  arm  held  in  semi-flexed  posi- 
tion, right  hand  assumes  the  accoucheur  po- 
sition, although  not  constantly  so.  The  ]>al- 
peiiral  fissures  are  iiiui|ual.  left  greater  than 
right.  There  is  a  lower  facial  fl;ittening  and 
the  impression  of  .a  stare  is  given. 

(iait. — Walks  slow  1\  with  .1  tendency  to 
propulsion,  the  normal  heel-toe  gait  is  im- 
p.iired,  he  strikes  the  floor  with  the  heel  and 
b.ill  of  foot  more  nearly  at  the  same  time, 
right  arm  held  semi-flexed,  with  impaired 
associated  movements.  Cpon  walking  back- 
ward, there  is  a  tendency  to  retropulsion.  He 
stands  on  toes  normally,  but  is  very  un- 
steady when  he  stands  on  iieels.  Walks  side- 
ways and  runs  normally.  Fournier's  tests  are 
positive. 

Coordination. — Patient  is  right-handed. 
l'.(|uilibratorv:  St.inds  nornialK  with  feet 
together,  eves  open.  Romberg  is  absent. 
Stands  normally  on  left  foot,  but  has  slight 
unsteadiness  when  he  stands  on  right  foot. 
Xon-etjuilibratory.  l'"inger-to-n<>se,  finger- 
to-finger,  each-finger-to-tluuni).  all  these 
tests  dtinc  with  eyes  open  and  closed  are 
performed  normally,  but  accompanied  with 
a  slight  tremor  in  the  fingers  and  hands  and 
the  right  forearm.  Pointing  and  pass-jioint- 
ing,  left  and  right,  are  done  normally, 
lleel-to-knee,  and  along  shin,  toe-to-object 
above    recumbent   patient,    both    tests   done 
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with  eyes  open  and  closed,  are  performed 
normally,  but  accompanied  with  a  slight 
tremor  on  the  right  side.  Adiadochokinesis, 
absent  on  left  but  present  on  right.  Xo 
dysmetria.  right  or  left. 

Skillcil  acts. — Speech  has  a  low,  mono- 
tonous tone,  there  is  no  apraxia  or  aphasia. 
The  handwriting  shows  a  fine  tremor. 

Abnormal  Itrvohtntary  Movements. — 
There  is  a  coarse,  slow,  rhythmical,  non- 
intention  tremor,  which  varies  in  its  ampli- 
tude, but  is  of  regular  force.  The  tremor  in- 
volves the  head,  right  arm  and  leg,  and  left 
leg,  and  is  decreased  by  action  and  volitional 
effort,  and  increased  in  repose  and  emotion. 

Rcflcxcs.^{a)  Deep:  left  upper  extrem- 
ity, are  active;  right  upper  extremity,  are 
very  active ;  lower  extremities,  suprapatel- 
lar, left  and  right,  very  active,  patellar,  left 
and  right,  very  active,  patellar,  left  and 
right,  very  active,  patello-adductor,  left  and 
right,  absent;  tibio-adductor  (periosteal) 
left  and  right,  absent ;  tibio-adductor,  right 
to  left  and  left  to  right,  absent;  cuboido- 
digital  (dorsal  flexion),  left  and  right,  ac- 
tive; Achilles,  left  and  right,  active;  ankle 
clonus,  left  and  right,  absent,  (b)  Superfi- 
cial; ciliospinal,  left  and  right,  present;  ab- 
dominals, left  and  right,  active;  cremas- 
teric, left  and  right,  active;  plantar  flexion, 
left  and  right,  slight;  Babinski,  Chaddock, 
Oppenhcim,  Gordon,  Schafer,  left  and  rigiit, 
are  all  absent. 

Muscle  Strenytli. — L"nal)le  to  rise  frcim 
recumbent  position  to  sitting,  and  if  tlie 
movement  is  done  slowly,  he  is  unable  to  rise 
from  sitting  position  to  standing.  If  a  sud- 
den or  fjuick  attempt  is  made  to  rise  fnini  a 
sitting  position  to  standing,  the  ail  is  per- 
formed normally.  l^no|)posed  movements 
are  not  limited  in  extent.  OjJiiosed  move- 
ments of  the  head,  right  upj)er  and  lower 
extremities,  and  left  lower  e.xtremiiv ,  show 
a  degree  of  strength  slightly  less  ihan 
normal. 

Muscle  Status. — 'Die  volume  and  conlour 
show  no  atrophies  or   iiypciiropliir-.    (  oii 
sistency  is  normal,  tone,  a.>  te>le(i  by  resist- 
ance to  j)assive  movement  and  extensibility 
of  jriints,  shows  a  hyjiertonus  of  tlie  righl 


upper  and  lower  e.xtremities.  left  lower  ex- 
tremity and  post-cervical  group  of  muscles. 
Irritability  and  myoidema  are  absent. 

Abnormal  Associated  MoT'cments. — The 
Hoffman  sign  and  thumb  sign  of  Klippel- 
W'eil,  left  and  right,  are  doubtfully  pres- 
ent. The  sign  of  Grasset-Bychowski  is  ab- 
sent on  the  left  and  right. 

GEXER.A.L  Sensory. — Touch  and  touch 
acuity,  pain  (superficial  and  deep),  tem- 
perature (cool  and  warm),  vibratory, 
muscle  tendon,  and  stereognosis  are  normal. 

Cr.\xi.\l  Nerves.  Olfactory. — Smell 
(subjective)  normal. 

Optic,  Oculomotor,  Trochlear,  Abducens 
Xcrz'cs  and  Optic  Apparatus. — Vision,  left 
and  right,  acuity  and  fields  are  normal. 
Fundi  are  normal.  Pupils,  left  equals  right, 
3  mm.  in  diameter.  Shape,  the  left  is  irregu- 
lar; the  right  is  circular,  position  is  normal. 
No  hippus  present.  The  reaction  to  light,  di- 
rect, left  and  right,  is  prompt  but  not  of 
great  amplitude ;  consensual,  l)oth  right  to 
left  and  left  to  right,  is  normal.  Reaction  to 
convergence,  left  and  right,  is  normal,  and 
there  is  no  Argyll  Robertson  pupil.  Position 
of  the  eyes  is  normal  and  there  is  no  diplo- 
pia. There  is  no  limitation  of  voluntary 
movement.  A  nystagmoid  movement,  lateral 
in  direction  and  of  small  amplitude,  is  pres- 
ent to  left  and  right.  Palpebral  fissures:  It 
is  a  (|uestion  whether  the  inequality  may  not 
lie  due  to  a  widening  of  the  left  or  an  in- 
creased rigidity  causing  a  narrowing  of  the 
right.  No  Dalrymple.  \'on  (iraefe  or  Stell- 
wag.  No  abnormalities  of  iris,  lens,  media, 
c(jrnea  or  conjunctiva. 

Acoustic  Nerve  and  liar. —  (a)  Cochlear: 
llearing,  snl)jertive  and  ol)jective,  is  normal. 
(Ii)  \eslibular-.  Caloric,  rolary  and  I  litzig 
lests  iiol  made. 

't'rif/i-iiiiiKil  Neri'c  and  Moiilli. — Masseter 
imiscle  of  normal  slrengll:.  ( 'oi'iieal  reflex, 
lell  and  lij^iil,  is  normal.  Tei'lli  in  excellent 
condilion. 

lunial  Xcn'c  and  Tace. — Taste,  subjec- 
ti\e,   is  iioi'mal.  The  niowments  of  the  left 
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upper  and  lower  facial  muscles  arc  normal ; 
there  is  an  impaired  motion  of  the  right 
lower  facial  muscles  accompanied  with  a 
slight  tremor,  and  a  slower  action  and  les- 
sened wrinkling  on  the  right  side  of  the 
forehead.  The  labial  articulation  is  normal, 
but  the  associated  movements  of  the  right 
side  of  the  face  are  impaired.  \o  change  in 
the  vasomotor  or  secretory  status. 

Glossopharyngeus  and  Vagus  Serves. — 
Taste  is  normal,  position  of  uvula  central 
and  the  mo\ements  of  the  i^alate  during 
phonation  art.-  normal.  Tlie  \iiice  is  low  and 
and  of  an  uimiodulated  lone.  There  is  no 
difficult)-  in  swallowing. 

Spinal  Accessory  Xeri'c. — Is  uornial. 

Hypoglossus  Nerve  aiid  I'mu/ue. — The 
tongue  is  protruded  in  the  midline,  and  the 
movements  in  all  directions  are  normal. 

.Mknivl  St.\tis. —  The  patient  is  intelli- 
gent, with  good  attention  and  memory;  but 
he  is  (|uite  emotional,  crying  easily.  There 
are  no  phohia>  or  eoiiipulsions,  hallucina- 
tions 1  ir  delusii  ms. 

Svsi'KMK'.  'fegtiiiientary. — Hair  well- 
distributed  over  abdomen  and  extremities. 
the  beard  is  even  and  fairly  heaw.  There 
are  no  areas  of  ])igmentation  and  the  skin  is 
smooth,  moist,  warm  and  with  no  eruptions. 
He  persi^iro  fri'elx  o\  ei-  the  entire  body. 
There  is  no  edema.  Sergent's  line  is  ])resent. 

(,'liiiiihilar. — Thyroid  seems  normal  in 
size  and  the  tonsils  are  not  hypertrophied. 
Xo  nodes  ])al])able  in  anterior  and  jxistcrior 
cervical.  axillar\-.  e[iitrochlear.  or  inguinal 
regions. 

Ciiri/in-J'aseukir. — Pulse  rate  is  80.  it  is 
regular  ,ind  easily  conii)rcssible.  Rlood  i)res- 
sure,  .systolic.  140  mm.  and  diastolic  i  icj 
mm.  Heart  sounds  are  regular,  but  of  poor 
finality  atid  force.  No  nuirnuirs  are  heard. 

Respiratory,  (jastro-Intestinal,  and  Gcn- 
ito-Urinarv  Systems  are  negatixe. 

L.VBOK.vroKV  E  x  .\  m  1  x  .\t  lox. — December 
I.  1920,  Wassermann  reaction  of  tlie  blood. 
ne<rati\'e. 


SL'.M.Vl.XKV    .V.NU   CONCLUSION 

A  voung  man  in  good  healtli,  suddenly 
became  acutely  ill.  The  symptoms  of  onset 
were  fever,  great  w-eakness,  fatigue  and 
lethargy.  In  a  few  days  there  was  rigidity  of 
the  body,  followed  by  a  muttering  delirium, 
carphologia  and  a  loss  of  the  expulsive 
power  of  the  bladder  and  rectum.  The 
Widal  reaction  did  not  show.  The  fever 
gradually  lowered  and  the  patient  was  out  of 
bed  in  about  five  weeks,  but  was  quite  list- 
less and  dull.  About  three  months  following 
the  onset  of  the  illness,  a  diplopia  and  a 
tremor  of  the  right  foot  were  first  noticed. 
.V  few  months  later  work  was  resinned,  the 
weight  and  strength  increased,  but  the  ro- 
bust hcaUh  i)ossessed  prior  to  the  illness  was 
ne\  er  regained.  Eighteen  months  later  a  tre- 
mor appeared  in  the  right  hand  and  a  few 
w  eeks  later  in  the  left  foot.  The  gait  became 
progressively  more  unsteady  and  there  was 
an  increased  emotional  instability.  There 
was  an  inability  to  continue  work  and  he 
entered  the  hospital  for  observation  and 
treatment.  The  Wassermann  reaction  of  the 
blood  and  spinal  fluid  was  negative.  The 
s|iin.il  Ihtid  was  under  slight  pressure,  but 
showed  no  cells.  (  )ther  blood  examinations 
and  the  urinalysis  were  negative.  The  symp- 
loius  have  progressively  increased  and  upon 
admission  to  \'anderbilt  Clinic,  there  was 
shown  a  well-developed  Parkinsonian  syn- 
drome. The  initial  sym|)toms,  particularly 
the  lethargy  and  the  rigidity,  are  interpreted 
as  clinical  manifestations  of  an  acute  inflam- 
matory process  with  a  severe  toxemia  in- 
volving the  basal  ganglia.  The  diplopia  was 
undoubtedly  of  midbrain  origin.  Later  the 
appearance  of  a  non-intention  tremor  in- 
volving the  right  foot  and  leg.  right  hand 
and  arm,  left  foot  and  leg,  accompanied 
with  an  increased  muscle  tone  of  these  parts, 
and  loss  of  associated  movements  of  the 
right  arm  and  right  side  of  the  face,  showed 
further  involvement  of  the  ba.sal  ganglia, 
and,  according  to  the  view  of  J.  Ramsay 
Hunt,  these  .symptoms  are  due  to  a  destruc- 
tion of  the  large  cells  of  the  globus  pallidus 
sxstem.    The    case    is    imdoubtedK-    one    <"»f 
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acute  encephalitis  lethargica  with  an  unusu- 
ally long  inter\-al  before  the  appearance  of 
the  paralysis  agitans  type  of  sequel. 


DISCUSSION 

Dr.  McKexdree  asked  whether  the  patient 
had  been  entirely  well  during  the  two  years 
after  his  attack. 

Dr.  Blakeslee  replied  that  he  had  not  been 
entirely  well,  fatiguing  much  more  quickly 
than  before  his  illness.  But  he  had  been  able 
to  ride  his  bicxcle  very  well. 

Dr.  Lehrman  asked  whether  the  corneal 
and  pharvngeal  reflexes  were  present,  and  was 
told  that  they  were. 

During  the  reading  of  the  history  of  the 
case,  the  patient  had  been  given  a  cigarette. 

Dk.  McKexdree  remarked  that  the  tremoi 
was  absent  in  the  hands  while  the  patient 
smoked,  but  not  in  the  legs.  This  might  have 
been  attributable  to  the  sedative  action  of  the 
cigarette  or  might  suggest  a  psychic  condition. 

Dr.  Polox  said  he  was  interested  in  the 
group  of  s\'mptoms  Dr.  Blakeslee  hatl  men- 
tioned— excessive  sweating  and  Von  Graefe. 
From  the  element  of  vagotonia  he  would  not 
be  surprised  if  the  patient  had  a  very  slow 
pulse.  No  mention  of  the  pulse  rate  had  been 
made. 

Dr.  Polon  also  emphasized  the  importance 
of  the  patient's  ability  to  get  up  quickly  and 
inability  to  get  up  slowly  and  believed  this 
should  be  borne  in  minrl  for  therapeutic  rea- 
sons. One  of  his  patients  had  been  very  nnich 
concerned  by  the  slowness  of  his  movements 
and  was  greatly  relieved  when  he  learned  that 
he  could  do  things  quickly  thai  were  impos- 
sible for  him  to  do  slowly.  Another  case  he 
knew  of,  with  paralysis  agitans  symptoms  af- 
ter encephalitis,  could  not  walk,  but  could  nm 
so  (juickly  that  it  was  impossible  for  liiin  Id 
stop;  someone  had  to  stop  him. 

Dr.  Tii.Nf.v  said  that  there  must  lie  sonic 
explanation  fjf  the  long  gaps  between  the  acute 
state  of  encephalitis  and  the  development  of 


new  symptoms.  It  was  more  than  a  recrudes- 
cence, as  it  appeared  to  be  a  development  of 
an  entirely  new  clinical  picture.  He  supposed 
it  was  fair  to  start  with  some  working  hypo- 
thesis as  to  why  this  may  be  the  case.  One 
possibility  that  suggested  itself  was  that  the 
organism  becomes  walled  off  somewhere  in  the 
nervous  system  so  that  there  was  an  arrest, 
which  later  breaks  out  again,  and  organisms 
being  liberated  in  the  circulation,  start  a  new 
focus  giving  an  entirely  new  pictiuT  in  the 
disease. 

Another  possibilit_\-  is  suggested  by  the  na- 
ture of  the  infection.  We  feel  that  there  is 
nuich  evidence  to-da}-,  although  disputed,  that 
the  organism  gains  entrance  to  die  nervous 
s\stem  from  the  nasopharynx.  The  work  of 
Strauss  and  Loewe  points  in  this  direction.  If 
this  is  so,  we  do  not  know  how  long  the  or- 
ganism may  live  in  the  nasopharynx,  and  liv- 
ing there  for  some  time,  it  may  start  a  sec- 
ondary invasion. 

This  case  was  particularly  interesting  to  Dr. 
Tilne}'  because  of  a  patient  Dr.  Rile_\'  and  he 
have  been  watching  at  the  Roosevelt  Hospital 
for  four  months.  Thev  saw  him  during  his 
lethargy  which  persisted  for  a  number  of 
weeks.  Then  he  seemed  to  be  getting  well.  He 
had  a  relapse,  however,  from  which  he  is  just 
beginning  to  clear.  In  the  latter  part  of  his 
relapse  Dr.  Strauss  found  the  organism  he 
has  already  described  in  the  nasal  washings 
and  was  able  to  transmit  it  to  a  rabbit,  causing 
death  due  to  encephalitis.  So  that  we  have 
evidence  here  of  the  long  persistence  of  the 
organism  in  the  nasal  secretions. 

Dr.  Tilney  was  glad  that  Dr.  Polon  had  em- 
jiliasized  the  difference  in  the  patient's  ability 
to  rise  slowly  and  to  rise  c|uickly.  Tliese  were 
important  things  to  remember  in  treating  such 
cases  which  ha<l  l)ecn  neglected  up  to  the  ])res- 
enl  time. 

I  )k.  CASA.\tAjoK  Stated  tiiat  paralysis  agitans 
lirings  out  some  interesting  points.  The  retro- 
pulsion  in  this  patient  was  quite  marked. 
.\nollier  interesting  point  was  the  way  he  sat 
down  on  the  chair.  Me  came  down  with  a  thud, 
striking  one  shoulder  on  the  edge  of  the  ciiair. 
How  different  that  was  from  the  way  a  tabetic 
Hops  down !  Had  a  tabetic  struck  tiie  chair 
as  this  patient  did,  lie  woul<l  have  fallen  on  the 
Moor.  Tiie  jialienl  resembled  cases  of  man- 
ganese   poisoning    wliose    only    symptom    was 
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their  inability  to  sit  down  slowly.  These  par- 
alysis agitans  patients  often  find  out  for  them- 
selves the  point  brought  out  by  Dr.  Polon, 
about  their  abilit}'  to  do  things  (juickly.  That 
may  be  a  special  type  of  paralysis  agitans  dif- 
ficulty, or  it  may  be  that  the  patient  has 
learned  the  fact  that  he  gets  along  well  when 
he  goes  quickl}-,  or  has  someone  to  pace  him, 
but   otherwise  "runs   down."   Dr.   Tilnev   de- 


scribed   this   condition   some   years   ago   and 
called  it  "metadromal  progression." 

Dk.  Osxato  thought  that  there  was  evi- 
dence of  a  recent  flare-up  in  the  epidemic  of 
encephalitis.  For  some  time  he  had  seen  no 
new  cases,  until  this  week  when  he  had  seen 
three.  He  wondered  whether  other  physicians 
had  met  with  the  same  experience. 
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By  albert  POLON,  M.D. 
Adjunct  Xeurologist  Central  Xeurological  Hospital;  Assistant  in  Neurology  \'anderliilt  Clinic 


NEW   YORK   CITY 


Case  I.  This  patient  (Case  History  No. 
35444),  a  Russian  Jewess,  twenty-five  years 
of  age,  married,  came  to  the  Vanderbilt 
Clinic  on  December  23,  1920,  complaining 
of  an  involuntar)-,  jerky,  movement  of  the 
left  lower  extremity,  manifesting  itself 
when  sitting  or  reclining,  and  to  a  less  de- 
gree when  standing;  it  disappears  in  sleep 
and  in  walking  and  whenever  the  affected 
limb  is  actively  engaged,  as  in  a  rotarv  or 
kicking-out  motion.  It  also  is  absent  when 
the  body  is  supported  by  the  left  limb  alone. 
Apparently  the  motion  causes  but  little  dis- 
ability' or  discomfort. 

The  affection  first  manifested  itself  in  the 
middle  of  July,  1920,  three  months  after 
recover)'  from  what  the  patient  calls  the 
"sleeping  sickness,"  and  two  months  after 
having  given  uneventful  birth  to  a  normal 
child. 

The  onset  was  gradual.  The  first  symptom 
was  a  slight  adduction  twitch  of  the  left 
thigh,  occurring  regularly  every  few  min- 
utes. As  time  went  on  the  twitching  move- 
ment became  more  and  more  frequent,  and 
more  and  more  extensive  in  excursion, 
reaching  its  greatest  intensity  by  the  end  of 
October,  1920,  about  three  months  after  the 
onset,  and  remaining  the  same  since  then. 

The  history  of  the  above  mentioned 
"sleeping  sickness"  is  as  follows:  Quite  well 
until,  about  the  end  of  January,  1920,  when 
she  was  gravid  in  the  sixth  month,  she  be- 
came subject  to  insidiously  increasing  head- 
ache, fatiguability  and  somnolence.  Her  ef- 
forts to  fight  them  off  by  persisting  at  work 
were  in  vain.  By  the  middle  of  I^'ebruary, 
1920,  she  took  to  bed  with  fever.  1  Icr  condi- 
tion was  then  diagnosed  as  "sleeping  sick- 
ness." 

Within  a  few  days  the  sonii)<il(iicc  be- 
came much  more  marked;  she  slept  most  of 
the  time,  and  had  to  be  awakened  for  food 
and  drink,  which  slie  took  without  resistance. 


In  the  intervals  between  the  lethargy  she 
showed  marked  confusion;  did  not  recog- 
nize her  relatives ;  hallucinated ;  saw  a  child 
thrown  from  tlie  roof  of  the  house,  insisted 
that  she  had  already  given  birth,  and  looked 
for  the  newly-born  under  the  pillows;  was 
quite  agitated;  was  kept  in  bed  with  diffi- 
culty, attempted  bodily  harm  to  her  attend- 
ant, tore  up  her  clothes,  and  fumbled  with 
her  blankets.  Her  eyes  became  staring  and 
wild,  the  speech  slurring,  indistinct  and 
monotonous,  and  her  face  drawn  over  to  the 
right.  When  not  in  this  delirious  state  she 
would  lie  in  a  deep  sleep,  perspiring  pro- 
fusely. 

At  first  she  had  to  be  cathetcrized,  but  af- 
ter a  few  days  urination  became  normal.  At 
no  time  was  there  urinary  or  fecal  incon- 
tinence. An  unreliable  histor)-  of  diplopia 
and  possibly  left  internal  strabismus  was  ob- 
tained. Fever  was  present  only  for  a  few 
days  and  was  not  high  at  any  time.  There 
were  no  signs  of  threatened  abortion. 

After  being  in  this  .state  for  about  two 
weeks  she  was  lumbar  punctured,  and  within 
twelve  hours  .showed  improvement  which 
steadily  and  slowly  progressed.  First  her 
mental  condition  cleared,  then  the  speech, 
and  finally  the  somnolence  and  facial  asym- 
metry receded.  By  the  middle  of  April  after 
l)eing  in  bed  ff)r  al)f)ut  eight  weeks,  she 
gradually  returned  to  her  usual  occupation. 
K.xcept  for  .some  irritability  and  diminished 
vivacity,  according  to  her  family,  lIuTe  were 
no  after  effects  of  the  illness. 

On  May  11,  1920,  about  one  month  after 
recovery,  she  gave  normal  birth  to  a  normal 
child.  Pucrperium  ;uid  early  niiinlhs  of 
laclalinn  were  une\  eiil  lul.  .She  woiked  abniit 
the  house,  nursed  the  child,  was  gaining  in 
weight,  her  scnsoriimi  was  clear,  sleep,  di- 
gestive and  excretory  functions  were  nor- 
mal. There  was  no  evidence  of  weakness, 
IrciiKir,    or    any    abiHUMiial    iiiii\ ciiicul    imlil 
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the  middle  of  July,  1920,  wlicn  slie  first 
observed  a  slight  twitch  in  the  left  lower 
limb  and  which  eventually  became  the  move- 
ment that  constitutes  her  present  complaint. 
The  change  from  a  placid  disposition  to  that 
of  an  explosive  kind,  plus  some  immobilit\- 
of  the  face  with  an  asymmetry  of  the  ocular 
apertures,  are  symptoms  which  her  family 
believe  date  from  the  time  nf  the  "sleeping 
sickness." 

Heredity,  develnpnient.  Ii;ibils,  menstrua- 
tion are  negative.  She  has  not  menstruated 
since  August,  1919.  She  is  still  nursing  her 
eight  months  old  infant.  I'esides  the  men- 
tioned "slee])ing  sickness"  she  h.ul  measles 
in  childhood. 

A  native  of  Russia,  she  emigrated  to  the 
Ignited  States  nine  years  ago.  She  married 
five  years  ago,  and  gave  birth  to  two  normal 
children  who  are  rdive  rmd  well  at  the  ages 
of  three  years  and  eight  niMntbs  respectively. 
The  younger  one  she  (-.■irried  while  she  was 
ill  with  the  sleeping  sickness.  There  \\ere  mi 
miscarriages. 

I'll  VSUAl.  i;X.\MIN.\T10N 

VoLUNiAKv  Motor  System. — Abnormal 
attitudes  and  deformities  are  not  oliservable 
e.xcept  for  slight  f;ici;il  .isx  nimetr\'  (  we;ik- 
ness  of  left)  and  some  stolidity  of  facial 
expression.  ( i.iil  is  (|uite  norm.nl  in  walking 
and  running  in  all  its  phases,  ])elvic,  thigh, 
leg  and  foot.  .\o  .ibnormal  involuntary 
mo\enient  is  manifest  during  the  tests. 
Fournier's  tests  are  negative.  Coordination: 
Eciuilibratory. — Standing  with  feet  together 
eyes  open  and  closed,  no  i\(imberg.  Non- 
equilibratory. — Finger-t(  i-n(  )se,  tinger-to-fm- 
ger,  toe-to-object,  heel-to-knee  and  dysmet- 
ria  tests  are  negative.  There  is  perhaps  a 
slight  adiadochokinesis  of  left  hand.  Skilled 
acts. — There  is  no  dys])raxia  or  ajiraxia. 
The  speech  appears  to  be  somewhat  slurred. 
There  is  no  aphasia. 

.  Ilniornnil  Involuntary  Moi'oncnts. — 
There  is  an  :ibnormal  involuntary  movement 
limited  exclusively  to  the  left  lower  limb, 
which  varies  somewhat  depending  upon  the 
posture.  When  sitting,  there  is  an  adduction 
of  the  thigh,   followed   bv  an   extension   of 


the  leg,  and  eversion  of  the  foot  followed  by 
a  dorsal  flexion  of  the  toes.  The  latter  is 
suggestive  of  an  athetoid  movement.  When 
standing  there  are  dorsal  flexion  of  the  toes, 
tlexion  of  the  knee  and  thigh,  causing  trunk 
to  bend  forward  and  to  the  left.  When  lying 
down  there  are  flexion  of  thigh  raising  the 
limb  about  one  inch  from  bed,  flexion  of 
knee  with  visible  contraction  of  (|uadriceps 
tendon  and  slight  adduction  of  thigh.  Oc- 
casionally there  is  also  dorsal  flexion  of  all 
toes  suggestive  of  athetosis,  or  onlv  dorsal 
(le.xion  of  the  i)ig  toe. 

The  frequency  of  this  mmement  is  once 
every  four  seconds.  Its  duration  is  one  sec- 
ond. \'olitional  inhibition  does  not  afi^ect  the 
interval  but  somewhat  modifies  the  extent 
of  the  movement,  and  the  patient  experi- 
ences an  uncomfortable  feeling.  Manipula- 
tion of  the  limb,  stroking  or  pricking  it. 
intensifies  the  athetoid  character  of  the  toe 
nioxement. 

These  rytimiic  muscular  contractions  are 
those  of  synergic  groups,  causing  consider- 
able displacement  of  the  limb.  While  bearing 
some  resemblance  to  chorea  they  are  less 
rapid  tlian  those  ordinarily  observed  in 
chorea  and  have  no  explosive  character. 
They  are  constant,  involving  alwa\s  the 
same  nuiscles.  This  imparts  to  the  move- 
ment a  psychic  content  and  suggests  a  tic. 
The  contraction  commences  in  the  adduc- 
tors of  the  thigh,  perhaps  sartorius,  followed 
by  an  extension  of  the  leg,  and  finally  by  tlie 
foot  and  toe  mo\ement.  These  movements 
do  not  appear  to  occur  simultaneously,  but 
manifest  themselves  in  the  order  just  men- 
tioned, starting  proximally  and  terminating 
distally.  The  slowness,  labored  character 
and  sinuosity  of  the  niuscle  contractions 
plus  the  displacement  of  the  limb  caused  by 
them,  suggestive  on  the  one  hand  of  chorea, 
.md  on  the  other  of  athetosis,  would  fittingly 
be  designated  by  the  term  choreo-athetosis. 
There  is  no  tremor. 

All  deep  and  superficial  reflexes  are  quite 
normal  or  perhaps  a  little  hyperactive,  but 
there  is  no  appreciable  difference  between 
the  two  sides.  There  is  no  ankle  clonus,  no 
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Babinski,  no  loss  of  abdominal  reflexes,  etc. 

Tests  of  muscle  strength,  passive  and  ac- 
tive, reveal  no  abnormality.  The  muscle 
status  of  both  sides  is  equal  and  normal.  The 
left  calf  equally  with  the  right  measures  28 
cm.  about  its  fullest  portion.  There  is  no 
rigidit}-. 

Touch,  pain,  temperature,  vibratory,  pres- 
sure and  muscle  joint  tendon  sense,  as  well 
as  stereognosis  and  barognosis,  are  nomial. 

Craxial  Nerves. — The  olfactory  nerve  is 
normal.  The  Optic. — The  acuity  and  fields 
of  vision  are  normal,  so  are  the  fundi. 
Pupils  are  e(|ual,  3  mm.  in  size,  regular  in 
shape,  central  position,  react  to  light  directly 
and  consensually,  normally.  The  pupillar\- 
reaction  to  convergence  is  sluggish.  There  is 
no  strabismus.  On  looking  to  the  right  and 
upward  diplopia  is  elicited.  There  is  a  bilat- 
eral slight  enophthalmus.  There  is  a  Alobius 
sign  on  the  left  side.  There  is  a  rapid  rhyth- 
mical nystagmoid  movement  on  looking 
to  the  left.  These  are  not  constant  and 
probably  depend  upon  a  residual  weakness 
of  the  (jcular  muscles.  There  is  an  inequality 
of  the  palpebral  fissures,  the  right  being 
larger.  The  acoustic  nerve  and  ear  reveal 
nothing  abnormal,  nor  does  the  fifth  nerve. 
The  left  face  appears  flattened  and  droop- 
ing. The  left  ocular  aperture  is  .smaller  than 
the  right.  This  inequality  disappears  in  ac- 
tive innervation  of  the  face  and  in  emotion. 
There  is  no  change  in  the  taste  function. 
The  vasomotor  and  secretory  status  are 
negative.  No  abnormalities  are  noted  in  the 
ninth  and  tenth,  eleventh  and  twelfth 
nerves. 

Mental  Status. — There  is  no  evidence 
whatsoever  of  confusion.  Her  intelligence  is 
good  corresponding  to  her  educational  level. 
Kmotif^n,  attention  and  memory  arc  normal. 

SvSTK.Mic. — Tegumentary.  The  only  thing 
of  note  is  a  diffuse  hypotrichosis.  There  is  a 
complete  absence  of  hair  in  the  a.xillae. 

(ilandulur. — The  thyroid  gland  is  not 
palpable.  Cardio-vascular. — The  pulse  is 
regular,  well-sustained,  fref|ucncy  72,  blood- 
pressure  is  105/70.  The  heart  is  negative. 


Lungs,  abdomen,  genito-urinary  and  skel- 
etal systems  are  negative. 

Xo  laboratory  findings  were  available. 

SUMM.\RY  OF  HISTORY 

1.  Encephalitis,  February  to  April,  1920, 
with  marked  psychotic  and  few  paralytic 
symptoms  in  a  six  months  gravid  woman, 
followed  by  complete  recovery. 

2.  Apparenth'  normal  health  for  the  suc- 
ceeding three  months,  during  which  she  gave 
normal  birth  to  a  normal  child,  and  is  still 
nursing  it. 

3.  Sudden  appearance  of  a  choreo-athe- 
totic  involuntary  movement,  without  any 
other  signs  of  disturbed  function,  tliree 
months  after  recovery.  This  movement  per- 
sists to  date.  It  causes  but  little  discomfort 
and  does  not  interfere  with  patient's  usual 
course  of  living,  or  with  her  nursing  the 
child. 

The  outstanding  features  of  the  physical 
e.xannnation  are  as  follows  : 

1.  The  choreo-athetotic  movement  of  the 
left  limb  characterized  by  (a.)  contraction 
of  svnergic  groups  of  muscles;  (b)  regu- 
larity and  rhythmicity — the  frequency  being 
about  once  every  four  seconds  and  duration 
one  second;  (c)  slowness,  sinuosity  and  la- 
Ijored  character;  (d)  the  comparative  non- 
responsiveness  to  voluntary  inhibition,  and 
(e)  its  complete  disappearance  when  limb 
is  engaged  in  the  execution  of  active  motion. 

2.  Some  residual  palsy  of  the  ocular  mus- 
cles, inanifested  by  (a)  slight  limitation  of 
pupillary  accommodation  reaction ;  (b)  di- 
plopia on  looking  to  the  right  and  upward ; 
(c)  left  mobius;  (d)  nystagmoid  move- 
ments, and  (e)  right  palpebral  fissure  larger 
than  the  left. 

3.  Some  stolidity  of  facial  expression  and 
a  very  slight  weakness  of  left  face  of  supcr- 
nuck-ar  type. 

4.  .\I)sence  of  j^yrauiidal  tract  involve- 
ment. 

5.  Ab.sence  of  .sensory  disturbance. 

6.  Absence  of  lower  motor  neurone  in- 
volvement. No  fibrillation,  no  spinal  myo- 
clonus, no  atrophy,  no  weakness. 
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7.   Hypotrichosis,    hypotension,    liypothy 
roidism. 


The  history  of  cncephahtis  durin.t;  the 
epidemic,  three  months  hefore  onset  of  the 
present  complaint,  the  presence  of  residual 
palsies  of  ocular  muscles,  the  involuntar\ 
movements  of  a  choreo-athetotic  nature,  all 
point  to  a  post-encephalitic  condition. 

Because  of  the  stereotypy  of  the  move- 
ment, hysteria  suggests  itself,  l)ut  the  ab- 
sence of  hysterical  make-up,  hysterical  sen- 
sory signs,  and  die  presence  of  signs  of  or- 
ganicit\-  permit  of  an  exclusion  of  a  func- 
tional disturbance. 

The  lapse  of  two  months  between  liie 
puerperium  and  the  appearance  of  the  move- 
ment speaks  strongly  against  either  chorea 
gravidarum  or  puerperal  chorea. 

Localization. — One  is  thus  dealing  with 
an  organic  condition  which  manifests  itself 
by  positive  as  well  as  negative  symptoms, 
using  these  terms  as  H.  Jackson  intended 
them  to  connote.  The  positive  symptom  in 
this  case  is  the  choreo-athetosis.  which  may 
be  regarded  either  as  an  expression  of  an 
irritative  lesion,  or  as  the  result  of  release 
of  a  center,  due  to  a  destructive  lesion  of  a 
higher  center. 

On  the  ground  diat  the  involuntary  move- 
ment is  the  result  of  contraction  of  syner- 
gic groups  of  muscles,  spinal  localization 
may  be  excluded.  Groups  of  muscles  are  not 
represented  in  the  cord,  or  only  negligibly 
so.  Furthermore,  the  usual  spinal  irritation 
phenomenon,  such  as  fibrillation  or  myo- 
clonus of  portions  of  a  muscle  or  of  a  single 
muscle  is  lacking  in  this  case.  The  lesion  is 
evidently  located  in  the  cerebrum. 

The  cortex  is  not  likely  to  be  the  seal  nf 
the  lesion,  either  as  a  parenchym.atcms 
cJiange,  or  that  due  to  a  meningeal  irrita- 
tion. \\'ere  it  so.  convulsions  Jacksonian  or 
generalized,  or  other  cortical  focal  phe- 
nomena w-ould  result.  These  are  lacking  in 
this  syndrome.  The  absence  of  pyramidal 
tract  involvement  excludes  the  pre-Rolandic 
area.    The    intactness   of   mentality   speaks 


against  the  involvement  of  the  cortical  asso- 
ciation pathways. 

The  same  considerations  apply  to  the 
centrum  ovale.  The  absence  of  sensory  dis- 
turbances point  against  a  thalamic  involve- 
ment. There  are  no  cerebellar,  medullary  or 
])iiiitine  signs. 

The  mesencephalon  offers  no  likelihood 
Ml'  localization.  Were  its  tegmental  portion 
in\i  lived  in  the  sensory  pathways  or  in  the 
nucleus  ruber,  or  in  the  substantia  nigra, 
or  in  the  nuclei  of  the  third  and  fourth,  and 
ilie  mesencephalic  root  of  the  fifth  nerves,  we 
would  have  sensory  disturliances,  rigidity, 
tremor,  pronounced  ocular  palsy,  and  some 
difficulty  in  mastication.  All  these  are  lack- 
ing. The  crusta  are  apparently  free,  as  evi- 
denced by  the  absent  pyramidal  signs. 

(^ne  is  thus  limited  in  localization  of  the 
movement  to  the  corpus  striatum.  According 
to  Morat.  "The  gray  masses  of  the  corpus 
striatum  contain  within  themselves  associa- 
tions of  sensory  and  motor  elements,  which 
transmit  the  impulse  in  the  desired  manner, 
so  as  to  secure  the  performance  by  the  limbs 
of  the  movements  by  means  of  which  pro- 
gression is  efifected ;  and.  it  may  be  added. 
its  continuance  when  once  commenced. 
These  movements  are  automatic;  or  to  put 
it  differentl)-.  involuntary.  They  are  pro- 
duced by  the  arrival  in  the  system  which  is 
adapted  to  their  performance  of  an  impulse 
which  initiates  them.  They  cease  when  an- 
other impulse  arrests  the  preceding  one  and 
brings  the  automatic  system  back  to  a  state 
of  repose;  they  continue  during  the  interval 
lietween  these  two  impulsions.  The  initiation 
or  its  cessation  is  alone  voluntary,  and  there- 
fore the  impulse  which  |iroduces  it  comes 
from  tile  corle.x.  or  must  have  passed 
through  it."  In  this  case  the  mechanism 
\\hereb\'  a  cessation  of  an  automatic  move- 
ment could  be  brought  about  is  impaired, 
whereas  the  mechanism  concerned  in  the 
initiation  of  the  automatic  movement  is  in- 
tact. Hence,  the  patient  is  capable  of  a  vol- 
untary execution  of  this  motion,  but  is  not 
able  to  inhibit  it. 

The  (|uestion  whether  this  affliction  repre- 
sents a  continuance  of  the  original  encephal- 
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itic  process,  or  is  a  relapse,  together  with 
the  question  of  prognosis  and  treatment,  are 
interesting  points  which  I  hope  the  discus- 
sion will  elucidate. 

Case  II.  This  case  will  be  presented 
briefly  to  demonstrate  a  type  of  involuntary 
movement  which  l>ears  a  resemblance  to  the 
first  case. 

ABSTRACT  OF  HISTORY 

Family  history  negative.  Infancy  and 
childhood  negative.  Previous  diseases, 
measles  in  infancy;  typhus  at  fourteen;  in- 
fluenza in  March,  1918. 

Present  illness  dates  from  January  15, 
19^0,  when  patient  had  what  she  calls  the 
"Flu"  for  two  weeks,  during  which  she  was 
confined  to  bed.  Shortly  thereafter  she  sus- 
tained a  psychic  shock  because  her  fiance 
married  another  woman.  Weakness  and  de- 
pression persisted  for  several  weeks  subse- 
(pient  to  illness.  Upon  return  from  the  coun- 
trv,  where  she  went  for  recuperation,  she 
manifested  mental  confusion  Init  was  not 
agitated.  Did  not  refuse  nourishment.  For 
the  following  three  months  until  May,  1920, 
she  spent  most  of  the  time  in  bed  with  eyes 
closed,  although  she  did  not  sleep.  During 
the  latter  part  of  this  period  she  complained 
of  severe  headache  on  the  left  side.  In  May, 
1920,  there  was  a  general  improvement, 
abatement  of  headache,  and  at  that  time  she 
observed  the  twitching,  jerky,  involuntary 
movement  of  left  upper  and  lower  extrem- 
ities and  left  side  of  face.  Insomnia  became 
jjromincnt  and  there  was  a  constant  desire 
to  rest  in  lied  with  eves  closed. 


.NKLROI.OGICAL    SU.MMARV 

Weakness  of  left  sixth,  nystagmoid 
twitching  on  looking  to  the  left,  flatness  ol 
left  face.  Rhythmic  involuntary  movemeul 
oi  left  side  of  body,  intensified  by  volitional 
inhibitii^n.  The  movement  is  essentially  tiial 
of  pronation  involving  the  upper  and  tlir 
lower  extremities,  with  a  contraction  of  ihc 
sternocleidomastoid  and  jjlatysma  and  oi  li  11 


face.  The  movements  are  not  quite  the 
same  all  the  time,  but  they  retain  the  follow- 
ing constant  characters:  They  are  regular 
as  to  time  interval,  occurring  every  four  sec- 
onds, their  duration  is  about  one  second, 
they  possess  a  sinuous  labored  character. 
Tliey  commence  proximally  and  end  distalh'. 
Time  and  again  the  movement  of  the  left 
hand  is  suggestive  of  dystoni:i.  When  the 
limbs  are  actively  engaged  in  the  execution 
of  movement  there  is  a  marked  tendency  for 
the  involuntar)-  kinetic  phenomenon  to  dis- 
appear. There  appears  to  be  a  definite  syn- 
ergic character  in  the  muscular  contraction, 
suggestive  of  progression  movement.  There 
is  a  Babinsky  sign  on  tlie  right  side,  none  on 
tlie  aiYected  one.  The  abdominals  are  intact. 
The  knee  jerk  on  the  left  side  is.  somewhat 
diminished.  Both  ankle  jerks  are  absent. 
There  is  no  h\'per-reflexia.  Tiiere  is,  how- 
c\'er,  a  general  hypotonia.  The  mental  con- 
dition is  one  of  euphoria  with  tendency  to 
smile  and  laugh.  Yawning  is  also  frequent. 
There  is  but  little  concern  on  the  part  of 
tiie  patient  with  her  condition.  There  is 
livpertrichosis  and  cardiovascular  hypo- 
tonia. All  laljoratory  findings  arc  negative. 

DISCUSSION 

Dk.  (ioiiDHKAU'r.  This  case  does  not  strike 
me  as  having  its  origin  in  the  cortex.  It  seems 
rather  an  involvement  of  the  extra-pyramidal 
system.  Just  what  part  of  the  extra-pyramidal 
S}stem  is  involved  in  these  cases,  it  is  im- 
possible to  tell.  I  don't  think  that  these  move- 
ments, althinigh  they  are  unilateral,  bear  any 
relation  to  the  cortex.  The  movements  are  not 
lihriliary,  they  are  not  merely  in  portions  of 
muscles.  They  are  not  like  paramyoclonus 
iHulliplex.  They  seem  to  me  like  tilings  we 
have  never  seen  before,  and  ;i])i)ear  lo  be 
referable  lo  llic  corpus  slriatum. 

1  )K.  <  )s.\Ain.  1  would  like  to  ask  the  Chair- 
man wlicllicr  lie  has  seen  any  ])athological  and 
.•inalDinical  literature  as  the  rcsiill  of  the  re- 
(ciil  epidemic  of  encei)li;ihlis  In  throw  light 
\il.oii  the  anatomy  and  jihysiology  of  tlie.se 
iiio\c-iiienls.  We  talk  of  cprjius  striatum  J^nd 
IcnlH  nl;ir  nnclctis  in  these  cases,  yot  no  two 
n\    iIk.-iii  look   ;ilikc  to  inc.    Mow   we  can   |il;Ke 
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the  lesion  in  all  of  these  different  cases  in  ex- 
actl}-  the  same  place,  namely,  in  the  corpus 
striatum,  is  too  much  for  me.  If  the  Chair- 
man has  an_\-  knowledge  of  pathological  ma- 
terial in  these  cases,  I  would  like  to  have  him 
discuss  it  and  see  whether  we  are  justified  in 
attributing   them   all   to   the   corpus   striatum. 

I)k.  .Stkoxc.  There  is  one  point  that  seems 
])uzzling,  and  that  is  the  fact  that  we  invoke 
the  corpus  striatum  to  explain  the  absence  of 
associated  movements  on  the  one  hand,  and 
on  the  other  hand  to  explain  an  increase  in 
tliese  movements.  A  solution  of  that  has  been 
suggested  in  the  fact  that  we  have  the  neo!?tri- 
atuni  superimposed  on  the  old  striatum. 

Dk.  Tilkey.  I  am  not  at  all  in  S}ini)athy 
with  attributing  every  sort  of  hyperkinetic  dis- 
turbance to  the  corpus  striatum.  I  see  a  very 
p(jtent  criticism  against  putting  this  particular 
disturbance  in  that  class  because  the  whole 
manifestation  is  unilateral.  From  the  face  to 
the  toe  it  is  synchronized  in  time  and  rhythmi- 
cal, including  the  neck  muscle,  arm  muscle, 
trunk  and  leg.  The  type  of  movement  suggests 
one  of  locomotor  i)rogression.  The  leg  move- 
ment consists  of  e.xtension  of  the  thigh,  leg, 
foot  and  great  toe,  all  of  which  occur  in  the 
])hase  of  progression.  It  seems  to  me  mo^t 
likel\  that  if  we  were  dealing  with  a  striatal 
lesion,  we  should  find  the  arm  movement 
synchronized  with  the  opposite  leg,  just  ex- 
actly as  in  walking,  when  the  riglit  leg  goes 
forward  the  left  arm  goes  forward,  which  is 
not  the  case  here.  The  disturbance  is  all  on 
one  side.  I  am  inclined  to  believe  that  that  is 
significant  of  a  cortico-striatal  connection 
rather  than  a  cortico-rubral  connection.  I  do 
not  think  we  are  justified  in  putting  every  sort 
of  h\perkinetic  disturbance  that  we  see,  in- 
cluding chorea,  athetosis,  tic,  etc.,  in  the  cor- 
pus striatum.  I  get  the  impression  from  watch- 
ing this  case  that  the  cortex  is  implicated. 

With  reference  to  the  naming  of  this  dis- 
turbance, we  should  make  our  descriptions  of 
disorders  of  movement  define  the  disturbance. 
Hechterew's  and  Oppenheim's  elTort  to  de- 
scribe the  lack  of  of  succession  movement  by 
calling  it  adiaiiocliokinesis  is  a  step  in  the  right 
direction.  We  should  keep  away  from  the  old 
terms  of  myoclonus  and  paramyoclonus. 
which  mean  very  little  or  nothing. 

.\t  the  meeting  of  the  Research  Association 


a  week  or  so  ago.  Dr.  Spiller,  of  I'Kiladelphia. 
used  the  term  myoclonus  in  describing  certain 
disorders  which  arise  in  connection  with  the 
cortex  and  corpus  striatum.  His  definition  of 
this  disturbance  was  different  from  my  con- 
ception of  it  and  also  different  from  that  of 
three  other  men  all  of  whom  had  a  different 
idea  from  mine.  So  we  canncjt  depend  too 
much  on  these  old  terms.  We  must  analyze  the 
elements  entering  into  such  disturbed  move- 
ments, and  for  that  reason  1  ask  you  to  save 
an\  cases  of  athetosis,  chorea,  or  choreo-athe- 
tosis  for  a  study  that  Dr.  Strong  and  I  are  go- 
ing to  make  of  these  cases.  We  have  an  instru- 
ment which  will  enable  us  to  tell  pretty  well 
wliat  the  muscles  are  doing. 

.\s  to  the  pathology,  a  recent  meeting  in 
New  York  brought  out  a  great  ileal  of  infor- 
mation, mostly  of  a  negative  kind.  There  has 
not  been  a  single  brain  or  brain  stem  properly 
studied  in  this  entire  epidemic.  We  have  to  our 
credit  in  this  country  thirty-four  brains  which 
have  been  studied  and  not  one  of  them  has 
been  adecjuatel}-  investigated.  Chunks  from 
the  cortex,  blocks  from  various  parts  of  the 
stem,  are  about  as  far  as  our  observations  have 
gone,  and  ours  are  better  than  most  of  the 
foreign  studies.  When  you  get  a  brain  of  en- 
ce])halitis.  do  not  chop  it  up.  Let  us  study  it 
and  find  out  what  the  changes  are  in  the  cor- 
jius  striatum  and  other  ])arts.  To  get  anything 
at  all  worth  while  tuit  of  the  i)athol()gy,  the 
brain  nnist  be  studied  entire,  in  serial  sections, 
or  it  is  of  \ery  little  ser\  ice. 

Dk.  C.\s.\majok.  We  should  analyze  these 
symptoms  and  analyze  the  corpus  striatum, 
and  not  dump  the  sxmptoms  into  the  corpus 
striatum  as  though  that  were  the  only  place 
where  tliey  could  go.  And  when  we  say  the 
corpus  striatum,  let  us  pick  out  the  different 
parts  of  it,  as  they  are  quite  distinct. 

The  most  striking  facts  about  these  move- 
ments is,  in  the  first  place,  the  time  element, 
and  then  a  definite  rhythm.  Thev  are  repeated 
every  time  the  same  way.  They  are  not  really 
purposeful  movements,  just  a  rhythmic  ex- 
tension, a  little  tonic  spasm  of  a  definite  group 
of  muscles,  one  following  the  other.  These  two 
we  saw  to-day  did  resemble  some  walking 
movements,  but  it  was  a  pretty  poor  sort  of  a 
walk.  There  is  a  pattern  in  this  thing,  a  time 
element  and  an  element  of  increase  of  tone, 
and  in  practically  every  one  of  these  things 
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that  I  have  seen  the  element  has  been  that  of 
extension.  I  have  not  as  vet  seen  any  real 
flexion ;  at  least,  they  start  with  extension, 
they  may  end  up  with  flexion. 

I  read  an  article  by  Wilson,  who  starts  off 
.with  a  reference  to  the  work  of  Sherrington  in 
the  study  of  apes.  Wilson  considers  these 
athetoses  as  a  part  of  a  decerebrate  picture 
and  he  thinks  that  in  the  main  the  causation 
of  the  thing  lies  in  the  red  nucleus,  because 
in  these  decerebrate  apes  tonic  fits  were 
caused  by  stimulation  of  tlie  red  nucleus. 
Wilson  states  that  there  is  a  definite  pattern, 
a  definite  arrangement  of  cells  in  the  red  nu- 
cleus. Certainly  the  cortex  has  a  definite  pat- 
tern ;  it  has  its  cells  arranged  in  difi'erent  lay- 
ers, so  that  stimulation  of  certain  parts  of  the 
cortex  causes  contractions  of  a  very  definite 
group  of  muscles.  The  cerebellum,  we  know, 
has  also  a  pattern.  I  would  not  be  surprised 
if  we  were  to  find  a  pattern  in  the  lenticular 
and  caudate  nuclei.  Wilson  believes  that  in 
these  so-called  tonic  fits  of  the  decerebrate 
animals  the  thing  is  reflex ;  the  stimulus  arises 
first  on  the  outside.  It  does  not  travel  up  the 
posterior  column  because  section  of  the  pos- 
terior column  does  not  stop  the  tonic  fits. 
Wilson  believes  that  the  stimulus  is  carried  up 
to  the  cerebellum  first  anrj  then  to  the  red 
nucleus. 

I  think  the  interesting  thing  would  be  to  find 
out  where  we  are  going  to  get  the  time  ele- 
ment. The  cortex  gives  to  all  sensations  a  time 
element.  1  think  it  is  doubtful  if  the  cerebel- 
lum has  a  real  time  element.  If  Gaskell's  con- 
cept of  the  primary  function  of  the  basal 
ganglia  is  correct,  we  must  certainly  give  to 
the  corpus  striatum  and  the  basal  ganglia  a 
time  sense. 

Dr.  Tilney's  work  is  going  to  be  a  great  help 
in  finfling  out  what  this  pattern  is  and  whether 
we  can  compare  it  to  a  cortical  pattern.  I  think 
it  is  only  by  such  work  as  Dr.  Tilney  con- 
templates that   we  can  answer  that  question. 

.So  far  as  I  know,  there  has  been  no  litera- 
ture upon  the  subject  based  upon  real  patho- 
logical studies,  except  this  article  of  Wilson's 


which  is  rather  far  removeil  from  these  par- 
ticular cases. 

Dk.  Polox.  These  two  cases  and  the  cases 
reported  by  .\rchambault,  have  all  hatl  severe 
psxchotic  symptoms  at  the  onset.  I  do  not  re- 
nienaber  one  in  whom  there  were  not  psychotic 
symptoms  in  the  initial  onset  of  the  encephal- 
itic  process. 

I  wonder  if  a  movement  which  the  patient 
can  start  but  cannot  stop  can  be  attributed  to 
the  cortex.  The  cortex  is  only  capable  of  ini- 
tiating the  movement.  The  automatic  part  is 
most  likely  taken  care  by  the  corpus  striatum. 
Automatic  movements  have  been  described  by 
other  writers  in  relation  to  the  corpus 
striatum. 

I  should  mention  that  in  the  recent  con- 
tribution of  Marie  antl  Levy,  the}'  have  found 
it  very  difficult  to  classify  these  post-encephal- 
atic  mo\ements  in  terms  of  the  old  termin- 
ology. But  I  suppose,  for  want  of  a  better 
name,  choreo-athetosis  will  have  to  be  ac- 
cepted until  further  elucidation. 

Dk.  Osnato.  I  would  like  to  ask  Dr.  Polon 
what  he  tells  these  patients  as  far  as  progno- 
sis is  concerned. 

Dr.  Polon.  The  experience  of  most  men  is 
that  these  cases  go  from  bad  to  worse  and  that 
the  prognosis  is  decidedly  unfavorable.  The 
first  case  I  presented  has  shown  no  change  for 
three  months.  She  has  gained  considerably  in 
weight,  but  since  her  nutrition  has  been  built 
u[)  there  has  been  not  the  slightest  change  in 
the  movement.  I  have  given  a  guarded  prog- 
nosis. I  have  wondered  what  re-education 
uKjvements  would  do.  It  is  very  likely  that  the 
cortical  impulse  which  has  to  do  with  this 
movement  is  not  completely  cut  off,  and  that 
by  re-education  some  improvement  might  be 
brought  about. 

Dk.  (Xsxato.  In  an  article  I  read  recently, 
the  author  stated  that  the  majority  of  these 
cases  get  well  and  a  great  many  of  them  are 
greatly  improved. 
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This  case  is  presented  to  tlie  staff  for  con- 
firmation of  my  findings,  and  with  the  view 
of  ehciting  a  discussion  as  to  tiie  prognosis 
with  especial  reference  to  the  persistence  of 
a  symptom-complex  that  I  liave  been  unal)le 
to  lind  described  in  the  hterature,  in  so  far 
as  sucii  hterature  was  availaljle  to  me. 

Whether  or  not  such  a  sequence  in 
epidemic  encephalitis  has  ever  l)een  descrilied 
at  all,  I  do  not  know ;  if  it  has.  its  rarity  jus- 
tifies my  obtruding  another  article  on  tlie 
already  overgrown  volume  of  writings  on 
this  affection. 

When  Economo  of  X'ienna  coined  the 
peculiar  term  "encephalitis  lethargica,"  he 
did  not  really  describe  a  new  disease  picture, 
but  his  appellation  persisted  principally  on 
account  of  the  war,  and  the  lack  of  com- 
munication between  various  medical  chan- 
nels and  centers.  The  British  had  had  an 
epidemic  of  some  unusual  c(jndilions  that 
they  had  described  under  \  arious  captions, 
such  as  epidemic  !)0tulism,  e])idemic  drowsi- 
ness, epidemic  intoxication  with  lethargy ; 
and  it  seems  that  Marinesco  of  Roumania 
came  to  the  London  hospitals  to  study  the 
epidemiology  of  these  affections.  At  this  time 
the  British  themselves  began  calling  their 
cases  "encephalitis  lethargica."  This  seems 
strange,  not  only  that  there  was  such  ani- 
mosity in  England  against  the  enemy,  but 
since  the  days  of  Hughlings  Jackson  the 
British  were  never  prone  to  accept  any  too 
quickly  terms  with  Teutonic  terminology. 

The  disease  under  different  names  was 
known  to  the  older  writers  and  among  more 
modern  writers  one  finds  a  description,  witli 
a  bibliograpliy  by  Oppenheim,  in  Xothnagel's 
Handbuch.  Here  in  New  "S'ork  I  fiml  two 
very  interesting  cases  de.scril)ed  twenty  years 
ago   in  the  Medical  Record,  and   Medical 


.X'cTivv,  one  b_\'  Dana  and  Schiapp.  and  the 
other  by  Harlow  Brooks  and  Theodore 
Janeway.  In  the  light  of  our  present  day 
knowledge  one  can  see  that  these  cases  were 
pr(>l)ably  cases  of  encei)halitis  lethargica 
although  they  were  not  called  that  in  those 
days.  Both  were  carefully  autopsicd  and 
showed  what  we  would  find  and  describe 
to-day.  In  Brooks'  case  a  nineteen  year  old 
girl  was  taken  to  his  service  at  St.  Vincent's 
Hospital  unconscious,  groaning,  with  para- 
plegia, double  Babinski,  drop  foot,  and  re- 
mained in  a  drows)'  state  for  two  weeks  and 
died.  It  was  clear  that  she  had  some  non- 
inflammatory disease  of  the  cerebral  corte.x 
causing  lctharg\-.  The  autopsy  by  Janeway 
showed  no  gross  lesions,  and  blood  cultures 
were  negative.  Microscopic  sections  revealed 
that  the  lymph  spaces  of  the  pia  arachnoid 
were  greatly  dilated,  and  contained  serous 
exudate  with  many  lymphocytes.  Connective 
tissue  cells  were  numerous,  and  their  nuclei 
showed  much  evidence  of  proliferation. 
Blood  vessels  were  moderately  congested, 
their  walls  not  thickened,  they  looked  nor- 
mal. Cortical  vessels  were  normal,  there 
were  slight  congestion  and  perivascular 
lymph  spaces  almost  universally  dilated. 
That  is  alxiut  all  that  one  finds  in  our  cases, 
with  the  exception  that  Strauss  and  Loewe 
have  recently  isolated  an  organism. 

After  Economo  drew  attention  to  this  con- 
dition, reports  began  to  come  in  from  all 
parts  of  the  world,  from  Australia,  from 
Xetter  in  Paris,  Bassoe,  Chicago,  and  here 
in  Xew  York  clinical  studies  from  Mt.  Sinai 
Hospital  by  Abrahamson  and  Strauss,  and 
from  the  Presbyterian  Hospital  by  Tilney. 
Riley  and  Howe.  From  all  these  sources  a 
wide  range  of  symptoms  can  be  gathered,  as 
wide  as  the  anatomical  possibilities,  in  the 
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brain,  medulla,  spinal  cord,  and  even  endo- 
crine involvement,  but  primarily  in  the  mid- 
brain. 

It  seems  to  me  that  besides  the  classifica- 
tion of  the  enormous  number  of  clinical 
symptoms,  from  an  anatomical  basis,  there 
can  be  made  anotlier  division  according  to 
the  time  and  nature  of  the  infection.  The 
symptoms  thus  group  themselves  into  four 
grades  or  epochs:  (i)  Those  that  occur 
mainly,  if  not  entirely  in  the  stage  of  incip- 
iency;  (2)  those  of  active  involvement: 
(3)  the  stage  of  disease  with  decline  (if 
there  has  not  occurred  an  exitus  lethalis), 
and  (4)  the  stage  of  sequelae.  So  that  such 
signs  as  lassitude,  diffuse  pains,  even  local 
pain  in  the  head  or  abdomen  with  gastro- 
enteric symptoms,  respiratory  infection,  na- 
sal, and  lachrymal  infections,  may  consti- 
tute the  stage  of  incipiency,  wherein  the 
patient  may  or  may  not  be  drowsy.  In  fact 
many  cases,  such  as  the  one  I  am  going  to 
present,  suffer  from  insomnia.  In  this  stage 
the  diagnosis  often  cannot  be  made.  It  can  lie 
suspected  however,  especially  in  view  of  an 
epidemic.  The  second  stage,  liowever,  is  a 
reality,  the  patient  is  no  longer  ambulatory, 
and  his  apathy  or  mental  indifference  is  al- 
ready attracting  attention  of  his  attendants. 
Gradually  cranial  nerve  weakness  if  not  par- 
alyses makes  its  appearance.  There  is  now 
no  doubt  as  to  the  diagnosis.  In  the  third 
stage  there  is  a  gradual  recession  of  all  the 
main  symptoms,  some  in  part,  some  alto- 
gether, so  that  diplopia,  usually  vtry  distress- 
ing in  the  incipient  stage,  now  generally  dis- 
appears. If  the  patient  dies,  it  is  usually  at 
this  period  of  the  disease;  if  not,  he  passes 
into  a  fourth  stage,  wherein  he  is  out  of 
danger  of  death  from  exhaustion  or  compli- 
cations, is  apparently  well,  and  now  begin- 
ning to  show  new  signs,  in  the  nature  o{ 
sequelae. 

Signs  that  might  have  Ijeen  very  mildly 
apparent,  or  usually  not  present  at  all,  now 
make  their  appearance,  and  the  peculiar  ])art 
of  it  is  that  these  symjjtoms  that  arc  last  to 
appear  arc  most  apt  to  stay  Ifingest,  possilily 
permanently.  T  refer  to  such  movements  ns 


paralysis  agitans,  or  athetoid-like  contrac- 
tions that  appear  at  this  time.  The  reason  I 
have  dwelt  upon  this  in  a  rather  lengthy  pre- 
liminary is  that  my  case  shows  signs  of 
vagus  nerve  aft'ection,  and  that  the  change 
in  rate  and  character  of  the  respiration  came 
on  in  this  fourth  stage  of  the  disease,  and  if 
not  permanent  (which  it  threatens  to  he) 
will  last  for  a  goodly  length  of  time. 

This  boy  is  eight  years  old,  the  second  of 
two  children,  the  other  being  well.  The 
mother  had  given  birth  to  four  full  term 
children  that  looked  normal,  but  that  could 
not  be  gotten  to  life.  The  storv  was  that  the 
doctors  could  not  start  respiration.  I  saw  the 
last  one  myself  five  years  ago,  the  infant 
lived  about  eighteen  hours,  had  persistent 
cyanosis,  unless  slapped,  or  immersed  in 
cold  and  warm  water,  alternatingly.  I  did  a 
postmortem  and  found  nothing  abnormal 
anywhere  until  I  reached  the  kidneys.  These 
were  tremendously  enlarged,  nearh-  the  size 
of  my  fists,  and  sections  made  by  Dr.  Corn- 
wall showed  that  they  were  the  seat  of  con- 
genitally  acquired  large  cysts.  I  mention  this 
because  it  gave  the  first  clue  to  the  cause  of 
the  stillbirths  and  the  respiratory  difficulty, 
and  also  because  the  obstetrical  history  of 
the  mother  points  so  strongly  to  syphilis. 
That  there  is  no  syphilis  I  know,  for  several 
Wassermanns,  on  the  fetus,  mother  and 
father  of  this  boy  were  negative.  The  boy 
has  no  clinical  signs  that  are  suspicious  of 
syphilis.  This  lad  was  always  well,  developed 
normally,  has  good  haliits,  and  is  very  bright, 
in  and  out  of  school.  About  nine  weeks  ago, 
during  the  influenza  epidemic,  he  had  sonic 
mild  headache,  and  general  malaise,  and  it  is 
said  he  had  an  elevation  of  temperature.  He 
remained  at  home  from  school  but  one  day, 
although  he  says  lie  did  iml  feel  well,  even 
when  he  returned  to  school.  .About  one  week 
later,  he  was  out  slcighriding  one  afternoon, 
;iii(l  went  flown  hill  on  a  sled  lying  on  his 
;il»liiiii(n,  Siuldriily.  as  he  approached  the 
center  nf  ihe  n>;i(l,  an  automobile  made  its 
rq)])earaiui-,  ;ind  (he  boy  was  picked  up  from 
under  its  fi'Mnl  wheel,  lie  was  nul  hurt,  but 
di'iad  fillK    fri!'liUiicd.   1  le  (■;iliic  Iimiiic,  Iri'lii- 
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bled  and  cried  constantly  lor  hours,  and  was 
too  scared  to  take  food.  He  went  to  bed,  but 
did  not  sleep,  and  in  the  morning  refused  to 
go  to  school,  a  very  unusual  situation  for  this 
lad.  There  seemed  to  have  been  effected  a 
change  in  his  mentality,  he  was  stupid,  and 
responded  to  commands  very  superficially. 
Although  he  showed  no  signs  that  were  .sus- 
picious of  his  having  delusions  or  hallucina- 
tions, he  was  evidently  not  normal.  He 
would  go  to  the  sink,  turn  on  the  faucet,  with 
the  purpose  of  getting  some  water,  he  would 
stand  there,  or  turn  around  and  go  slowly  to 
bed,  forgetting  to  turn  off  the  faucet.  He 
would  stare  into  space,  and  it  was  with  dif- 
ficulty that  his  family  could  get  him  to  re- 
spond to '  questions.  On  being  coaxed  or 
threatened  he  would  say,  "I  am  too  tired, 
please  don't  bother  me,  that  is  the  best  that 
I  can  do,  I  feel  exhausted." 

The  family,  and  the  family  ph\sician  took 
the  condition  to  be  one  of  hysteria,  and 
traced  the  cause  of  the  boy's  symptoms  to 
his  fright,  when  he  ran  into  the  automobile. 
After  several  days,  I  was  called  and  found 
the  boy  in  bed,  spine  completely  flexed, 
hands  on  his  head,  whining.  There  was  ap- 
parently \ery  severe  pain  to  palpation  in  the 
ligamentum  nuchae  region.  This  was  general, 
but  more  severe  on  the  right  side.  There  was 
no  retraction  of  the  head.  It  was  at  once  ap- 
parent to  mc  that  the  history  as  given  was 
misleading,  and  next  to  worthless.  The  only 
clue  that  I  got  came  from  the  boy  himself, 
who  told  me  that  he  had  had  diplopia  on  six 
or  seven  occasions,  after  that  day  of  so- 
called  influenza.  He  said  the  diplopia  began 
in  the  morning,  during  school  hours,  and 
that  it  usually  wore  itself  oft'  at  about  noon 
or  early  afternoon.  I  began  to  look  for  earlv 
signs  of  encephalitis  lethargica,  Init  there 
were  not  any.  But  he  showed  from  the  next 
day  on,  for  aliout  a  week,  constant  and  pro- 
gressive cranial  ilerve  involvement.  The  first 
was  a  mild  left  facial.  This  was  interesting  in 
that  it  was  a  "thalamic  facial"  as  Dr.  Casa- 
major,  who  saw  him  with  me.  called  it.  The 
middle  distribution  was  the  most  affected. 
The  patient  showed  no  dift'orcnce  between 


both  sides  of  his  face  when  he  was  told  to 
smile.  But  when  he  smiled  without  being 
fully  conscious  of  the  act,  his  left  face  stood 
out  in  true  palsy.  He  had  involvement  of  his 
third,  fourth,  sixth,  ninth  and  eleventh 
nerves  to  a  mild  degree,  all  on  the  left  side. 

He  passed  into  what  I  have  called  the 
third  stage  of  his  disease,  in  the  second  week 
of  his  illness,  and  his  symptoms  all  cleared 
up.  His  diplopia  and  torticollis  graduallv  left 
him.  He  had  had  a  mild  elevation  of  temper- 
ature, to  ioi°  ;  this  came  down  to  99^°,  to 
100°  by  rectum,  and  hovered  near  the  nor- 
mal, but  very  slightly  above,  for  many 
weeks.  His  respirations  were  about  20  per 
minute,  his  pulse  about  90.  He  was  appar- 
ently well,  mentality  normal.  He  showed, 
however,  a  very  mild  form  of  ataxia  in  his 
left  up])er  and  lower  extremities.  It  was 
just  a  little  more  than  a  suspicion  of  ataxia. 
It  was  now  that  he  passed  into  what  I  have 
called  the  fourth  stage  of  the  disease.  Here 
was  a  boy  all  well  developing  something  new. 
possibly  permanent  symptoms,  at  a  stage  of 
the  disease  when  it  was  safe  to  say  that  he 
was  over  his  illness.  His  cranial  nerve  condi- 
tions cleared  up,  drowsiness  left,  pulse,  tem- 
perature, respiration  became  normal,  appe- 
tite was  good  and  it  was  with  diffidence  that 
his  family  kept  him  in  bed.  Then  his  ataxia 
gradually  began  to  increase,  and  with  it  came 
rigidity  of  the  neck,  and  a  rather  fixed  liead, 
so  that  he  looked  typically  Parkinsonian.  It 
was  noticed  that  his  respirations  were  rather 
rapid,  and  I  was  .sent  for.  I  found  him 
I)reathiiig  \ery  deeply  and  rapidly,  the  rate 
was  about  45  per  minute.  At  first  thought  I 
looked  for  imeumonia.  His  chest  was  free  of 
any  rales  or  pathological  signs,  his  tempera- 
ture was  normal,  or  elevated  only  half  a  de- 
gree. His  pulse  was  loo-iio.  E.xamination 
of  his  blood  and  urine  was  entirely  negative. 
P'or  seven  weeks  his  respiration  has  been 
rapid.  You  can  see  as  he  sits  here  now  how 
rapid  it  is ;  it  is  to-day  a  little  better,  being 
about  ,^8  per  minute.  But  I  have  seen  him  at 
all  hours  during  the  past  seven  weeks  and  it 
is  usually  45  per  minute.  During  the  past  two 
weeks  it  has  become  somewhat  irregular,  and 
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there  is  a  catch  to  his  breathing  somewhat 
like  Cheyne-Stokes.  His  breathing  is  decid- 
edly worse  during  sleep:  it  is  a  little  faster, 
and  more  jerky.  Graphically  represented  I 
would  say  that  his  respirations  are  dichrotic. 
and  with  two  wavy  jerks  in  inspiration.  His 
lar>-nx  and  pharynx  are  normal  to  laryngo- 
scopic  examination,  yet  they  are  the  seat  of 
roapy  mucous  accumulations  in  the  morning. 
The  depth  of  his  breathing  and  the  rate  are 
slightly  amenable  to  re-education,  and  I 
think  that  his  nurse  may  succeed  in  improv- 
ing his  respiration  to  some  extent  if  she  per- 
sists in  her  efforts  at  breathing  exercises  with 
the  lad. 

From  repeated  negative  examinatii)ns  uf 
the  chest,  blood,  urine,  and  the  absence  of 
temperature,  one  has  a  right  to  suspect  that 
the  disturbance  of  respiration,  going  on  for 
seven  weeks,  is  central,  or  neuritic  in  origin, 
and  that  it  is  probably  nuclear.  Whether  uni- 


lateral, or  bilateral,  I  am  unable  to  say.  What 
will  become  of  his  rapid  breathing?  Will  it 
very  gradually  decrease  in  rate,  or  is  life 
compatible  with  this  new  system?  ^^'^lat  will 
lie  the  eft'ect  on  his  metabolism  ?  Personally 
I  confess  that  I  have  never  heard  of  a  per- 
sistent tachyrespiria.  And  are  we  to  look  for- 
ward to  any  changes  in  the  way  of  compen- 
sations? One  thing  seems  certain,  that  but 
for  the  fact  that  he  has  a  little  hyperhidrosis, 
it  doesn't  seem  to  cause  him  any  fatigue.  H 
anvthing  he  has  gained  in  weight,  and 
strength. 
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DELAYED  DIAGNOSIS  IN  A  CASE  OF  EPIDEMIC 
ENCEPHALITIS 

By  a.  S.  MACLAIRE.  M.D. 

Instructor  in  Neurology,  New  York  Post-Graduate  Medical  School  and  Hospital ; 
Assistant  Neurologist  Vanderbilt  Clinic 


The  patient,  T.  S.,  History  No.  29931, 
twenty-eight  years  of  age,  Austrian  by 
birth,  residing  in  the  United  States  sixteen 
years,  is  at  present  engaged  as  a  terra  cotta 
worker.  He  came  to  the  Vanderljilt  Clinic, 
Neurological  Department,  October  15,  1920, 


NEW    VOUK   CITY 

alone  to  the  extremities  but  also  involved 
the  face.  With  the  increase  of  rigidity  and 
tremor,  the  headaches  ceased  and  the  in- 
somnia gradually  disappeared.  His  weakness 
is  such  that  he  easil\-  Iiecomes  fatigued  on 
walking  and  prefers  to  lie  down.   He  has 


complaining  of  nervousness,  weakness,  in-     also   noted   that  his   speech   is   slower  and 


soninia,  stiffness  and  tremor.  Tiiese  symp- 
toms have  been  marked  for  the  past  four 
months.  The  onset  of  his  illness  has  been 
very  gradual  and  has  extended  over  a  period 
of  appro.ximately  seven  years. 

Sixteen  years  ago  the  patieiU  came  to  tlu- 
United  States  and  secured  employment  in 
Pennsylvania  as  a  miner,  at  which  occupa- 
tion he  worked  for  six  years.  He  then  did  a 
laborer's  work  on  a  railroad  for  six  months. 
Following  this  he  became  a  terra  cotta 
worker,  continuing  at  this  for  six  and  a  half 
years.  At  some  time  during  this  period  he 
noticed  that  his  right  hand  trembled  when 
lie  signed  his  name,  and  that  his  writing  had 
changed.  This  trouble,  however,  did  not  in- 
terfere with  his  work.  Between  1916  and 
1918.  for  a  year  and  a  half,  he  worked  in  a 
copper  factory  where  shells  were  manufac- 
tured. From  March,  1919,  until  two  months 
ago  he  worked  at  terra  cotta  again. 

Seven  months  ago,  he  began  to  siilfcr  w  ilb 
severe  headaches  and  burning  sensations  in 
liis  head,  varying  in  position  from  the  top  of 
tile  liead  to  the  sides,  liack  of  the  head  and     eyes  open  and  closed,  normal.  Non-equililira- 
ncck.  The  severity  of  the  pain  was  such  as 


changed  and  that  the  tone  of  his  voice  is 
lower.  In  one  and  a  half  years  his  weight 
has  increased  from  143  to  168  pounds. 

Fast  History. — Measles,  pneumonia,  ma- 
laria (?).  Venereal  diseases  denied. 

Habits. — Negative. 

ramily  History. — Mother  died  at  forty- 
six  years  from  cardiac  disease,  b'atiier  living 
and  well.  No  similar  illness  in  family. 

Marital  History. — One  child  three  years 
I  lid,  living  and  well.  No  miscarriages. 

PHYSICAL     EX.\MIN.\T10X 

\'()LiNT.\KV  .MoidK  System. — Abitor- 
iiial  .Ittitiiilcs  anil  Pcfoniiitics. — Masklike 
features,  sits  very  rigid,  hands  at  sides. 

Cait. — On  toes,  on  heels,  on  a  line,  back- 
wards, sidewise,  running,  all  normal.  Gait 
slow  but  steady  with  arms  slightly  flexed. 

Associated  movement  of  trunk,  normal. 
.Associated  movement  of  right  arm  and  hand 
gone.  Associated  movement  of  head,  normal. 

Coordination. — Right-banded  individual. 
K(luilibratory.  Standing  witii  feet  together. 


to  prevent  sleep  during  the  greater  part  of 
the  night.  A  tremor  then  delevoped  in  tlie 
right  hand  and  gradually  involved  the  right 
leg.  According  to  the  patient  this  tremor  is 
present  while  he  is  at  rest  as  well  as  in 
motion.  A  general  rigidity  and  weakness  was 
next  noticed.  The  stiffness  was  limited  not 


torv:  Finger-to-nose,  eyes  open  and  closed, 
normal  except  for  tremor.  Finger-to-finger, 
normal  except  for  tremor.  Toes-to-object- 
above,  recumbent  position,  eyes  open  and 
closed,  left  and  right,  normal  except  for  tre- 
mor. Hcel-to-knce  and  along  shin,  eyes  open 
:nul  closed,  left  and  right,  normal  except  for 
tremor. 
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Adiadochokinesis  absent.  Handwriting 
displays  tremor.  Speech,  slow,  tone  lower. 
Test  phrase,  "Third  riding  artillary  brigade," 
fair. 

Abxorm.\l  Ixvolunt.xry  Movements. 
— Coarse,  medium  tremor  of  hands,  right 
greater  than  left,  intensified  by  motion,  ab- 
sent when  at  rest.  Tremor  in  lower  extremi- 
ties, right  greater  than  left.  All  movements 
slow.  Coarse  rigid  tremor  of  lips  when 
tongue  is  protruded.  Fine  rapid  tremor  of 
tongue. 

Reflexes: 

DEEP 

Left         Right 

Biceps 2  2 

Triceps         I  i 

Patellar 2  2 

Achilles 2  2 

.■\nkle  clonus         ....            o  o 
Kisht  reflexes  apparcnth-  not  so  easily 
elicited. 

SLPEKFICI.M, 

Riciht  Left 

Supraumbilical      ....  2  2 

Suprapubic .2  2 

Upper  lateral  abdominal      .  2  2 

Lower  lateral  abdominal     .  2  2 

Cremasteric 2  2 

Babinski o  o 

Muscle  Strength. — .Ml  motions  of  flexion, 
extension,  abduction,  adduction,  supination 
and  pronation,  opposed  and  unopposed,  are 
normal  except  that  on  passive  movement  of 
abduction  of  lower  extremities,  more  on 
coarse  tremor  is  present. 

Muscle  Status. — Normal  except  for  gen- 
eral slight  rigidity  of  extremities,  more  on 
right  side,  least  on  left  upper.  Slight  cog- 
wheel release  on  rigiit  at  times,  especially 
on  lower  right. 

Ahmrnital  .■Issocuitcil  .\l dTcinciils. — .N'oiie 
present. 

Gknekai-  Sknsouv. — Toiuh,  acuih,  lo- 
calization, discrimination,  norniaj. 

Pain,  superficial,  apparently  felt  rallier 
more  keenly  on  the  rigbi  than  '«ii  k-ft  loucr 
exlreniily. 

Muscle  tendon  of  extremities,  normal 

Stereognosis,  normal.  Rarognosis,  normal. 


Cr.\xi.\l  Ner\es. — Optic;  Fundi  normal, 
pupils  equal,  medium  size,  round,  centrally 
placed,  react  to  light  and  accommodation, 
no  hippus,  no  nystagmus. 

The  3rd,  4tli,  5th  and  6th  cranial  nerves, 
normal :  Jth  cranial  nerve,  very  difficult  and 
usually  impossible  voluntarily  to  wrinkle 
forehead.  Tremor  of  lips  when  showing" 
tongue.  Limited  smile  and  laugh. 

Associated  movements  of  face,  eyes  and 
head,  limited;  8th,  9th,  loth,  nth  cranial 
nerxes,  normal;  12th  cranial  nen'e,  normal 
except  for  fine  tremor  of  tongue.  Tongue 
coated.  I\to\-ements  of  tongue  normal.- 

iNlENiwL  Status. — Intelligence,  emo- 
tions, attention,  memory,  normal. 

Systemic. — Except  for  enlarged  tonsils 
and  palpable  anterior  cervical,  axillary  and 
inguinal  nodes,  and  pyorrhea,  the  physical 
examination  is  negative.  Pulse  72,  regular, 
rhythmical  and  of  good  fjuality.  Blood  pres- 
sure: systolic,  130  mm.  Hg.,  diastolic,  80 
mm.   Hg.  Temperature  y8°. 

LAiU)H.\rouv  k'lxDiNc.s. —  Wassermann: 
negative.  Urine",  negative  including  exam- 
ination for  lead.  Blood  smear  for  Ijasophilic 
stipplings:  negative. 


'J'liis  case  is  interesting  because  of  the  de- 
lay in  the  final  diagnosis  ahd  also  because 
the  type  comple.x  so  overshadowed  the  orig- 
inal disease.  From  the  |)oint  of  view  of 
prognosis  the  differential  diagimsis  is,  need- 
less to  say,  ver\-  vital. 

When  the  patient  presented  biiiiseif  al  the 
Vanderbilt  Clinic,  some  of  us  felt,  tenta- 
tively, that  the  case  was  obviously  one  of 
|)aralysis  agitans.  However,  before  arriving 
al  oiu"  final  diagimsis,  (be  other  ])ossiI)ilities 
were  considered,  and  as  not  infre(|uently 
ba]Ji)ens,  one  of  the  renidte  ])nssibilities  be- 
came the  true  diagnosis. 

The  ])OSsibilities  considered  in  ibis  case 
were,  first,  i)aralysis  agitans,  second,  metal- 
lic encephalitis,  third,  epidemic  encephalitis 
'>{  the  paralv'sis  agitans  type. 


Dclaxcd  Dia.qni 


I'lpiili-mic  I'jui.-iilialili'- 
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In  (■Mii>i(l(.-riiij;  pai-alysis  af^itans,  we  imist 
place  ilir  iiR-fpliim  n\  tlic  disease  seven  years 
aj^i),  vvlieii  tlie  patient  first  noted  a  change  in 
his  writinf(.  Assuniinj(  this  to  I)e  trne,  then 
we  slionld  expect  many  of  llie  txpical  signs 
of  the  (hsease  to  be  present,  namely  propul- 
siiin,  ictro[)iilsion,  pili-rolHiig  and  rest  tre- 
nicir.  The  maskhl<e  a|)|)earaiice,  rigidity, 
weakness,  cogwiieel  jerk  as  felt  in  the  right 
elbow  ;uul  the  loss  of  associated  body  move- 
ments Wduld  iiulirate  a  par.alysis  agitans  l\  pe 
of  disease  and  ni>l  a  true  I'arkinson's. 

The  possibility  of  a  metallic  enceiihalitis 
is  rather  remote  as  but  little  lead  is  used  in 
the  glazing  of  the  clay  of  terra  cotta.  Lead 
encephalitis  is  accnnipanied  by  arterioscle- 
rosis, and  as  pointed  out  by  Casamajor  the 
encephalitis  is  only  secondary  to  the  arterio- 
sclerosis. Lead  causes  the  arteriosclerosis 
and  the  latter  the  cerebral  degeneration.  As 
no  evidence  of  arteriosclerosis  was  present, 
we  can  dismiss  this  consideration. 

.\n  illiio.'-.  .acute  in  onset,  with  severe  con- 


stant headache  an<l  insomnia  occurring  dur- 
ing the  ence])halitis  epidemic  and  having 
residual  ])aralysis  agitans  symptoms,  speaks 
strongly  for  ;in  infectious  disease.  It  is  not 
inconceix  able  ibal  the  patient  passed  through 
a  ver\  mild  foini  of  epidemic  encephalitis 
of  the  paralvsis  agitans  type  which  did  not 
confine  him  to  bed. 

The  fact  that  the  headaches  and  insomnia 
impro\ed  as  the  rigidity  and  tremor  became 
accentuated  may  be  interpreted  on  tlie 
theory  that  it  was  not  because  of  the  dis- 
appearance of  the  headaches  and  insomnia 
that  the  rigidity  and  tremor  became  marked, 
but  rather  because  of  the  accentuation  of 
the  tremor  and  rigidity  that  the  headaches 
and  insomnia  disappeared  from  the  atten- 
tion of  the  patient. 

In  carefull)-  studying  the  e\idence  at 
hand  we  are  inclined  to  believe  that  epidemic 
encephalitis  is  the  correct  diagnosis.  Time. 
and  im])rovement  of  the  condition,  will 
either  prove  i:<v  disprove  our  contention. 


A  CASE  OF  HEMI' DYSTONIA* 

Dystonia  Musculorum  Deformans 

By  CHARLES  ROSENHECK,  i\I.D. 

Xcurologist  to  the  Hospital  for  Deformities  and  Joint  Diseases 

NEW  YORK  CITY 

The  subject  of  dystonia  niusculoruni  do-  sc\  eral  months  hitcr,  by  a  t\\  istini;'  ami  turn- 
fomians  has  been  so  thoroughly  covered  inj^'  of  the  head  antl  left  upper  extreniit)'. 
since  Ziehen,  Oppenheini.  Flautau  and  Ster-  Before  the  head  and  arm  became  in\-ol\ed 
ling  and  subsec|uent  authors  in  classical  de-  however,  he  visited  a  clinic  where  a  cast  was 
scriptions  enriched  organic  neurology  with  applied  to  his  foot.  This  was  removed  at  the 
this  distinct  clinical  entity,  that  extended  in-  end  of  three  months  and  a  flexion  contrac- 
troduction  of  this  phase  of  the  subject  seems  ture  of  the  large  toe  was  found.  Operative 
superfluous.  The  original  observation  of  |)rocedures  were  promptly  undertaken  to  re- 
Ziehen.  who  regarded  the  affection  as  a  iieu-  lievc  this  condition,  which  in  view  of  sulise- 
rosis,  was  disproved  by  later  writers  wiic  (|ucnt  developments  were  manifestly  a  fail- 
considered  the  disease  as  a  fundamental,  or-  ure.  His  previous  historw  prior  to  the  devel- 
ganic  affection  of  the  central  nervous  system,  opment  of  his  affection,  is  without  incident. 
This  has  been  amply  proved  by  Thomalla  There  is  no  historx  of  any  acute  illness  or 
who  in  autopsy  material  from  one  of  his  trauma.  He  attemled  school  regularly  for 
cases  found  degenerative  changes  in  the  three  \ears  and  then  discontinued  on  ac- 
giobus  pallidus  portion  of  the  lenticular  nu-  count  of  his  difliculty  in  getting  about.  His 
cleus.  The  presentation  of  this  case  as  a  hemi-  work  at  school  was  satisfactory  to  his 
dystonic  type  of  affection  is  purely  arbitrary,  teachers. 

as   eventually  a   bilateral    involvement   will  I'a.mii.v  Hisrokv. — The  boy's  parents  are 

occur  evidence  of  which  is  already  manifest,  dead,  one  d\'ing  of  pneiiiiionia  ami  ibe  other 

The  contrast  between  this  case  and  the  one  of  acute  infection  of  the  leg.  .\  sister,  aged 

presented    before    the    conference    several  seventeen,  is  living  antl  |)resenls  no  neuro- 

weeks  ago  Cin  which  the  entire  boddy  muscii-  logical  abnormalities. 

lature   was   convulsed    in    a    relentless   dys-  X'oi.rviAm'    Morou   S^•s■l•|••.M.    .Ihinniiial 

tonia)  is  .so  striking  that   for  the  ]iresent  at  .Uliiiulcs   ami    Pcfdnnilics. — The    i)atient's 

least  it  seems  permissible  to  characterize  it  bead  is  drawn  toward  the  left  shoulder,  the 

as  a  hemi-dystonia  in  \  iew  of  its  shar]]  linii-  contraction    being    so    severe    at    times    that 

tations  to  one  half  of  Uie  body,   ft  is  ipiite  (|uite     frei|iientl\     the    bead     rests    on     the 

obvious  that  there  are  defects  in  such  char-  shoulder  joiiU.  Tlu'  left  band  at  the  wrist  is 

actcrization  both   from  the  viewpoint  of  .-m  l^-ld    in    ;i    state    of    llexion    contraclin-e    in 

overcrowded    neurologic    nomenclature    and  wliicb   the   lingers  |iartiall\    share.   ,\l  limes 

the  difficulty  in  maintaining  one's  thesis  that  ibe    forearm    is    beld    coni|iletely    extended, 

the  affection  as  viewed  clinically  is  stricll}  then,  .again,  there  is  a  marked  llexion  at  the 

unilateral.  elbow  suggestive  of  a  lu'miplegic  deformity, 

The  Cask. — The  boy  is  a  native  of   Kns-  ibe  ;iltern;ile  contractions  and  decontr.actions 

.-.ia,  of  Hebrew   parentage  and    i-.    foin'teeii  dcleiinining    the    \  ;iriabilil\     in    the   normal 

years  of  age.  He  came  to  this  coniilr\   se\i-n  posluri's.    In  the  lower  exlri'init\    there  is  ;i 

years  ago  and  was  jjcrfcctly  well  up  to  within  marked  llexoi-  spasm  of  all  (be  toes  and  the 

four  years.  Then  he  noticed  that  his  left  leg  pes  ca\us  suggests  the  ulliinate  "si'ini  Imiar" 

commenced  to  turn  in  and  this  was  followed,  foot. 

*  Presented  al  a  clinical  conference  June  17,  1020,  from  llic  llospilal  u,v  Dcloimilics  and  Joint  i:)iscascs, 
Sorvire  of  Dr.  II.  VV,  I'r.im  nllial. 


Case  of  Hciiii-I  )\  >tMiiia 


(,'ait. — Tliis  is  i|uitc-  l)i/.arrc.  'Ihe  lieail  is  Wiun  tile  patient  is  lying  or  sitting  down 

lield  in  extreme  Hexion  In  tiie  left,  tlie  left  tliere  are  moderate  movements  of  the  head 

iiplier   exlreniit)    in    tunic    extension.    Willi  and  choreo-atlietotic  movements  of  the  left 

eacii    forward    ^tep    there    i>    >iinuitanei m^.  upper  extremity.  This  abnormal  muscle  ac- 

forcihle  extension  of  the  left  leg  and  a  \  io-  li\ity  reaches  its  maximum  when  the  patient 


iM...  I.  lli;Mn'i.ij;ic  Aniii  i.K  IN  Hkmi-Dvstoma.  F,r„    o.    iJYSTON'ie    Attiti-hf.    ix    ••Hkmi-Dvst..xi.\" 

Mrsiri.ciRrM   1  )ki  hkm  \\s. 
lent  lateral  llexiou  ,if  the  trunk.  The  uiove- 

ments  are  deeidedK  stereotxped  and  do  not  i-  ■^landing  up  or  walking.  I'luler  these  con- 
materially  interfere  with  the  ph,i-es  of  pro-  dilious  the  muscles  become  violently  active, 
gressioii.  The  pelvis,  in  a  r.ither  mild  degree,  going  through  all  the  phases  of  t(Mius  dis- 
shares  in  the  dystonic  phenomena.  turb.ince  and  assuming  characteristic  clown- 

.1  f^id.via. — The  performance  of  |)ur])ose-  ish   bizarre  contortions   and   attitudes.   This 

ful  uioxeuKiU-  i>  ^oUKwli.u  interferetl  with  curious  muscle  behavior  may  rightly  he  called 

in  \  iew  of  the  disturbance  occasioned  b\  the  a  hemi-dystonia  in  view  of  its  sharp  limita- 

muscle   uni-est.     Thcx    ,ire   performed,    how-  tions  to  the  entire  left  side, 

ever,    in    a    tolerably    -ali>faclory    m.iuuer  Coordination. — All  coordinative  acts  arc 

without  assistance.  ])er  formed  with  very  little  difficultv.  .\t  times 

Abnormal      Ini-olunlavy      M  o:\-Hicnls. —  their     <niooib     perfonn.mce     is     somewhat 


Case  of  Heiiii-D\stonia 


marred  by  the  involuntary  muscle  activit} . 
but  in  the  main  there  are  no  gross  disturb- 
ances noted. 

Rcficxcs. — The  superricial  reflexes  are 
easily  elicited  and  the  responses  are  prompt 
and  equal.  The  deep  reflexes,  however,  pre- 
sent a  problem  which  in  view  of  the  hyper- 
tonicity  cannot  be  overcome.  Numerous  ef- 
forts made  to  elicit  them  on  the  affected 
upper  and  lower  extremities  are  without 
success.  One  gains  the  impression,  however, 
that  if  the  hypertonus  could  be  temporarih 
overcome  reflex  activity  would  readily  mani- 
fest itself.  The  deep  reflexes  in  the  right 
upper  extremity  are  elicited  after  consid- 
erable patience  and  effort.  The  right  lower 
extremity  readil\-  responds  to  tendon  .stimuli. 
Pathological  reflexes  are  not  ol:)tained. 

Muscle  Strencjtli. — There  is  apparently  no 
impairment  noted  in  all  types  of  muscular 
effort.  All  types  of  voluntary  muscle  activity 
are  performed  in  a  pmnipt  and  vigorous 
manner. 

Abnormal  Associated  Mot'eiiiciits. — There 
are  no  demonstrable,  abnormal  associated 
movements. 

Muscle  Status. — Tlierc  are  no  liNpertro- 
phics  or  atrophies  present.  Hypertonicity  is 
present  in  the  left  upper  and  lower  extrem- 
ity. The  right  upper  extremity  is  moderately 
resistant  to  passive  movements  but  this  hy- 
jjcrtonus  is  not  as  marked  as  in  the  above 
mentioned  extremities.  The  electrical  reac- 
tions show  no  variation    from  liie  nornird. 


lere    arc    no    deiiion- 
)le(l  in  tin-  i)eri])lK-i"al 


Nervk  Status.- 
strablc  abnormalitie 
neural  apparatus. 

Se.n'sory  Ex.\mi.\.\ti<jn. — This  shows 
perfect  acuity  in  localizatir^i  and  discrimina- 
tion in  all  t\|)es  of  sensory  reactions. 

(J<A.vi,\r.    Nerves. — Tin-    rranial    ni-r\c~. 
were  carefully  investigated  and  louml   Innc 
lionally  intact. 

L.MJOKATORy  EXA.MI.NAI  ION. — All  labora 
tory  tests  have  yielded  uniformly  nigati\f 
ii-ults. 


intelligent,  cooperates  readily  in  the  exam- 
ination and  apparently  shows  no  emotional 
or  psychotic  disturbances.  He  displa\s  no 
anxietv  or  distress  and  views  his  condition 


Mentai-  S'l'A'ius. — 'I  111-  palicnl  i- 


■ill. 


willi  coii^ideralilc  (■(|iiaiiiiiiil  \ .  Meiilion  is 
paiiicniarl)'  made  of  iliis  iiu'iilal  plafidily,  as 
il  siTiiis  lo  \>v  a  marked  (rail  in  tlie  cases  ol)- 
>cr\cil  in  spile  of  llie  ceaseless  iiioliir  agila- 
lion.  Tile  iiK-iilal  alliliidi-  appears  lo  In-  one  id' 
resigned  loleranee  loward  an  inescapable 
ri.ndilion.  Olnidiish  llie  age  of  ilu-  ])a(ii'nts 
and  llieir  freedom  from  llie  perplexilies  of 
li  fe  lllllsl  ilelelllline,  ill  a  lai'gi'  measure,  llieif 
alliliide  lowaid  Mie  alferliiiii. 


Case  oil  Iciiii-I  )\  >liiiii;i 


CONXLUSIO.VS 


An  aiialvsis  of  tlic  sxnclroine  presented  by 
tliis  patient  re\eals  a  liislorx'  i>i  onset  at  an 
early  a.i^e,   with   the  eharaeteristic  abnormal 


FlC.     4.     KAli[.Y      ArPKAIiANHK     OK      LIuiMATK     "SkMI- 
I.INAH    l-'iKlT. 

nuiscle  lieha\  i(  <v  limited  Ic  >  the  1<  i\\  er  exlrem- 
ity.  In  a  stnily  ni  the  cases  reported  in  ihe 
literature  and  ihose  personally  ohserxed,  diis 
\\a>  the  imarialile  mode  of  onset.  In  no  ea^e 
was  ihe  upper  e\lremil\  l]v>[  alfec-ted.  ('uri- 
ously  euout^h  nio-~l  of  the  ca^e,-'  were  >\\\\- 
jeeted  lo  orthi>pedie  measures  in  the  he.^in- 
ning,  and  the  case  here  presented  did  not 
escape  the  application  of  a  east  and  suhse- 
quent  operative  ])roccdures.  Obviously  these 
measures  proved  to  lie  \aluclcss.  The  in\a- 
sion  of  tlu'  trunk,  arm  and  head  followed 
soon  alter  and  ap]iarenll\  ha^  been  limited  ti  > 
these  areas  for  the  pa>t  tlu'ee  \ears.  The  in- 
vasion of  the  other  side  seems  imnn'nent  in 
view  of  the  perceptible  athetotic  movements 
present  in  the  ritjht  U]iper  extremilv.  Many 


years  may  elap>e,  however,  before  an  inva- 
sion of  the  o]iposite  side  occurs  as  pointed 
oiu  by  1  lunl.  The  uniform  mode  of  onset  and 
the  limitation  of  the  abnormalitv  to  one  side 
foi-  ,ui  indelinite  period  may  serve  as  a  ready 
method  i:\  differentiation  from  other  af- 
feriions  that  have  clioreo-athetotic  nianifest- 
alion^.  To  enter  into  a  freer  discussion  of  the 
\  arious  affection-  that  are  characterized  by 
these  bizarre  and  curious  movements  is  not 
die  purpose  of  these  noies.  Suffice  ti>  say 
thai  Tbomalla  has  attempted  to  group  all 
deijener.itive  affections  with  choreiform  and 
athetotic  moxements  into  the  more  conipre- 
hensi\  e  designations  of  dystonia  lenticularis. 
Inasmuch  ;is  the  localization  and  ])atholog3' 
ol  allectiou  with  dvstonic  phenomena,  ac- 
lordiiio  t(i  recent  investigators,  seem  to  dif- 
fer but  little,  i.ue  cannot  but  feel  that  tin- 
designation  bears  cousidcr.able  merit.  .\t  anv 
r.ite  it  will  tend  to  clarifx'  the  confusion 
cie.iled  b\  the  \  .arious  i\])es  of  abnormal  in- 
\oIunt.ir\  muscle  movements  and  give  them 
a  coumiou  li>c,alizali<'n  and  ]i.athol,  igv. 
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While  it  mil;])!  lie  (hmliteil  that  |i>\cliiatric  indix  idual  iircilileiii  lias  a!\va_\s  existed,  and 

difficullie>  are  inereasiii.i;  in  the  present  dav,  many  of  the  Mna'al   |ir(il)leni  solutions  have 

yet  it  is  cuneeded  that  lliey  lia\c  increased  in  been  readied  in  an  altein])t  to  attain  the  pre- 

numl)er  in  the  past  two  hundred  years.  As  eminence  of  the  self. 


far  hack  a>  liistor\  records  there  liave  al\va\s 
lieeii  neurotics.  I'i-<iliahl\-  they  existed,  in 
small  nuinhei"s  at  least,  before  the  dawn  of 
liistor\ .  for  in  .all  r.aces  ci\  ili/.ation  was  tair!\- 
well  a(l\;mced  hefoie  the  development  of 
written  s]ieech.  The  I'.ause  of  the  neuroses  has 
heeii  a  matter  of  interest  to  medical  writers 
since  1  li]ipocr;ites.  Iiut  oiil\  within  the  last 
quarter  of  ,a  centni'v  li;is  the  ini])ort;ince  ol 
the  ps\clio.L;e!iic  f.actor  heeii  unixersally  rec- 
ognized. 


The  princip.'d  prohlem  of  life  is  living,  and 
to  this  may  be  added  a  second  biological  ne- 
cessity'— jiropagation,  which  is  a  liabit  of 
prot(i|il,isiii.  TIk-  earliest  multicellular  forms 
suci-eed  in  this  struggle  witii  their  environ- 
ment b\  two  me.ms:  profligate  propagation 
in  the  hope  tli.it  ;i  few  may  survive,  and  the 
(k'\  elopnieiit  of  pi-otective  structures.  The 
fi  'riiier  metln  k1  ni.iy  have  been  satisfactory  to 
the  species,  but  only  the  latter  could  satisfy 
the   individual.    Protective   structures   arose 


The  neurosis  to-d,i\  is  looked  upon  ;is  one      from  the  ectoderm,  first  in  the  form  of  .shells 


method  of  solution  of  the  person.al  problems 
which  beset  the  iiuli\idn,d  li\ing  in  ;i  civil- 
ized comnuinit\.  lie  becomes  neurotic  be- 
cause he  is  at  the  s.ime  time  an  individualistic 
and  ,1  soci.di/.ed  .animal.  The  development  of 
such  a  cipiidition  h.is  been  ;i  sluw  and  gradual 
one  and.  ;i  part  of  the  geiier.al  dexelopment  of 


and  Later  in  the  de\  elopment  of  the  nervous 
s\  stem.  The  l.itter  has  proven  itself  l)y  far 
the  most  eflicieiit  method.  The  development 
of  special  sense  organs  and  the  distance  re- 
ce])tors  for  smell,  hearing  and  sight  gave  the 
.iiiim.d  a  better  knowledge  of  his  environ- 
ment .111(1  allowed  him  to  learn  how  to  cope 


the  Inim.in  species.  It  must  not  be  understood      with  it.  Incideiit.allv.  it  made  life  more  worth 


b\  this  that  m.aii  li.is  de\  eloped  into  a  con- 
trasting. indi\  idu:distic  and  soci.aH/.ed  being 
as  the  result  of  his  exolntion.  lie  lia>  ;dwa_\s 
lieeii  such:  but  the  soci.al  ;iiul  physical  lea- 
tures  of  bis  |iroblems  b;i\e  been  so  pressing 


living.  .\l,ui\  forms  persisted  in  struggling 
with  this  better-known  eiuironment  with  the 
aid  of  ecloderni.al  defense  structures — shells, 
hide,  hoofs,  teeth,  claws,  .and  horns.  In 
others,  the  mesozoic   rejitiles.  this  end   w.is 


tli.at  the  individu.al  problem  could  not  become  attemjited  by  the  aci|uiringof  enormous  size. 

the  more  prominent.  (  >nl\   when  these  other  This  method  of  nature  was  tried  and  found 

problems  bad  been  solved  in  .a  m.iimer  more  w.anting.  Man.  says  Langdon  Rrown,  has  at- 

or  less  satisf.actorv   did  the  individual  piiib-  i.iined  his  position  at  the  he;ul  of  the  phylo- 

lem  .appear  ;is  m<  1st  urgent   fc  .r  soluti> 'ii.    TIk.'^  genetic  series   simply  liecau.se  he  has  never 
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allowed  himself  to  be  led  away  from  the  de- 
velopment of  the  nenous  system. 

Here  we  see  the  first  problem  of  life — 
the  struggle  with  the  physical  environment. 
More  means  than  I  have  indicated  have  been 
attempted  by  species  to  solve  this  problem ; 
and  while  many  forms  found  that  life  be- 
came possible  by  such  means,  yet  the  means 
themselves  necessarily  restricted  the  individ- 
ual and  made  further  progress  extremely 
difficult.  Long  before  the  advent  of  man. 
even  before  the  vertebrates,  a  solution  had 
been  found  by  certain  insects  in  the  swarm, 
which  has  its  counterpart  in  the  vertebrates 
— the  herd.  While  the  herd  solves,  more  or 
less  efficiently,  the  proljlem  of  physical  en- 
vironment, it  does  it  at  the  expense  of  the 
individualistic  tendencies.  In  the  swarming 
insects,  the  ant  and  the  bee,  the  individual  is 
entirely  submerged  in  the  welfare  of  the 
herd,  even  to  the  extent  of  completelv  losing 
sex.  Such  complete  denial  of  individualism  is 
not  demanded  of  the  vertelirate  herd  ani- 
mals, \et  the  herd  restricts  the  individual  for 
its  own  welfare.  In  the  herd,  according  to 
Trotter,  selection  by  survival  of  tlie  fittest  is 
transferred  from  the  individual  to  the  group. 
The  individual  .survi\es  not  because  of  his 
■  wn  fitness,  but  due  to  the  fitness  of  the 
■.,'roup  to  which  he  belongs.  While  this  is  <if 
distinct  advantage  to  the  individual,  still  it 
imposes  herd  rules  on  him  which  are  inimical 
to  individual  development. 

When  man  appeared  on  earlh  the  lard 
idea  was  already  well  developed  for  him,  f(H' 
it  had  been  the  habit  of  his  ancestors  for 
centuries.  Thus  the  problem  of  tin-  struggle 
with  the  physical  enviromiicnl  had  been 
-olvcd.  With  his  more  higldy  developed 
nervous  system  and  sujierior  intelligence,  the 
urge  of  the  individualistic  tendencies  liecame 
greater,  and  with  further  (levelo])ment  luid 
the  increase  in  the  size  of  the  herd  he  came 
face  to  face  with  the  second  great  problem  of 
his  evolution — the  struggle  with  the  bio- 
chemical environment,  i.e.,  nutrition.  When 
tlic  herd  rminial  is  dependent  on  the  Innit 
anrl  f^n  browsing  for  its  food,  the  size  of  llic 
herd  is  restricted  by  the  amount  of  i'Kn] 
available.    The   available    food    may  be    in 


creased  by  increasing  the  strength  and  skill 
in  hunting  animals  and  by  increasing  the 
speed  in  herbivorous  animals.  tlioreli\  in- 
creasing their  feeding  range.  Fnit  this  ulti- 
mately has  its  limitations,  and  in  any  event 
it  forces  the  animal  to  spend  too  much  of  his 
time  and  energy  in  the  simple  pursuit  of  food 
to  allow  for  individual  development.  Man 
must  have  found  some  better  means  than 
these  to  solve  this  difficulty  or  he  cwuld  not 
have  progressed  further.  The  means  ho 
found  were  husbandry  and  agriculture,  the 
care  of  domesticated  animals  and  the  grow- 
ing of  vegetable  food.  By  such  means  the 
limits  of  the  size  of  the  herd  were  raised 
without  interfering  with  the  individual  jirog- 
ress  of  the  members.  Some  groups  remained 
nomads  with  their  strong  fleet-footed  cattle, 
while  others,  finding  fertile  valleys  where 
crops  were  easily  produced,  settled  down  to 
an  easier  farming  life  which  allowed  for 
other  activities  besides  simple  protection 
from  death  from  enemies  or  starvatimi.  This 
was  notably  true  in  Mesopotamia,  the  craille 
of  civilization. 

When  man  was  no  longer  ol}lige(l  In  spend 
all  his  time  in  pursuit  of  fot)d  he  began  to 
utilize  his  spare  time  in  individurd  develoji- 
nient.  His  societies — for  such  we  can  nnw 
call  the  herd — increased  rapidly  in  numher. 
These  numbers  increased  tiie  security  of  the 
group  from  outside  enemies  and  made  agri- 
culture easier.  Probably  the  first  attempt  at 
indix'idualism  was  in  the  fni-niatinn  nf  the 
family  and  the  idea  of  private  pni|iei1\.  The 
lirst  private  ])nipertv  mnsisled  nl  stone  tnols 
and  instrunientN.  Tlioe  favcu'ite  hits  nf  >tiiiK- 
lieliinged  to  llie  individual  and  fiei|Uentlv' 
were  buried  with  him.  They  are  to  \k-  fdund 
in  prinn'tiA'e  graves  tn-dav.  The  family  was 
paiM  iii  the  prnpcTlv,  (ii"st  nf  llu-  nidlliei-  and 
later  lif  IJU'  father.  Such  a  system  allowed  of 
(1  iii>i(lrr;ilile  iiidiv  iihial  (lev  eli  i]iiiK'nl.  and  ;is 
the  (lev  ell  ipnirnt  |ir(  igi'ess(.'(l  ine(|iialilies  of 
station  arose  in  the  ,L;riiu|i.  Such  iuc(|Malilies 
hindered  the  individual  dcv  (■lii]iiiicnl  nf  the 
younger,  the  less  favurcd  and  the  less  Inr- 
lunate.  Thus  man  fnniid  himself  with  a  new 
|irnlilcm  to  meet  ■.  I  he  piNihleui  nf  the  struggle 
with     his     fellnvv     man;     the     slruggle     for 
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i-i|ualil\'  of  Micial  positiim  and  adv  anta.s;i.->  ; 
llic  >tru,ti".i^k'  for  tlu-  ri.^lit  tn  (K'\c-lo|i  iiulivid- 
uallv  whicli  continue^  to-da\. 

Tinu'  docs  not  pcnnit  nic  to  filler  into  the 
Strug.tjk'  in  the  laniilx,  liclucc-n  lather  and 
sons,  winch  has  plavcd  such  an  important 
part  in  the  d(.'\  clopincnt  ol  the  hmnan  pc-r- 
sonahtx  antl  charactt-r.  (  )ni.-  ran  hut  I'uthnc 
the  main  attc'm()ts  at  sohilion  of  this  stni.i;- 
i^lc.  It  is  the  rcct.ird  of  liistorx,  the  attempt 
of  individuals  and  s^rnups  lu  develop  indi- 
vidual superiority  and  residlin.i;  ease  of  li\- 
ing  at  the  expense  of  (iihei"s;  the  attempts 
of  these  others  to  de\  elop  their  own  inili\  id- 
ualities  hy  the  o\erthrow  df  their  (ippressdrs. 
Phvsical  mi,i;ht  marked  the  tu-st  of  these  at- 
teni[)ts.  Sii'oul;  trihes  coiKpiered  the  nmre 
cix'ilized  weak  trihes  and  forced  them  int'i 
sla\  er\ .  Thereafter  the  strdny  ruled  in  ease, 
with  the  slaves  doin^'  the  hard  wurk,  and  the 
con(|uerors  alis(>rl)ed  tlu'  ti\  ilizalion  ol  the 
conquered  onl\  in  iheir  tin'n  ti  1  he  coiKpiered 
In'  still  stronger  races.  I)urin!;  this  time  coni- 
munities  were  incn^asint;'  in  nuniher  and 
cities  arose  where  life  was  sater  and  ninre 
luxurious  and  possihilities  f(  ir  indixidual  de- 
veloi)ment  were  s^reater.  .More  and  more  in- 
dividual interests  clashed  anion;;"  the  rulers 
and  aniont;  the  slaves  and  somethinj;  besides 
phvsical  nii^lit  was  necessar\-  to  S(]lve  tliis 
problem  of  man's  stnij^uk'  with  his  fellows 
and  allow  indi\idnal  dexelMpment  further  ti 
projjress.  1  lence.  rules  i,,\-  the  yame  of  h\  ini; 
arose,  rules  which  we  call  laws.  With  the 
advent  ot  l.iws,  an  enforcin.i;'  ayencv  became 
necessar\  and  this  a,i;enc\'  was  i;o\ernnient. 
It  seems  thai  the  Immaii  mind  cannut  st.art 
aiiNthini;  new  witliMut  first  ,L;i>ini;"  backward 
to  something'  it  knew  before — a  precedent. 
So  the  earliest  form  of  ,;;iivernuient  was 
modeled  on  the  early  family  under  control  of 
the  father  or  stronijest  man,  who  became  tlie 
chief  or  kint;'.  The  kins;"  in  liisiur\  li;is  h.id  ;i 
varied  career,  sometime'^  .'iscendint;  in  l;i\(ir, 
sometimes  bein.ef  repl.iced  b\  .autocracies  or 
democracies.  Kven  tn-dav  tlu'  hnni.an  mind 
clins's  cl(")sel\"  to  the  idea  of  the  f;ilher-kini;. 
Rome  passed  from  a  deniiicr;ic\  to  ,an  ;iuli'C- 
rac\"  .and  then  tn  ."in  empire  under  the 
Caesars.   .\s  Wells  points  mit.  this  "t.';ies;ir 


ide.i"  has  persisted  and  the  w;ir  of  i(>i4- 
i';iS  deposed  four  Caesars,  the  Kaisers  of 
( .erniany  and  Austria,  the  Cz.ars  of  Russia 
.and  i'.ulgaria. 

I  )urin<;  all  this  time  the  social  struggle,  the 
struggle  of  man  with  his  fellow.s,  continued. 
Liovernuieiits  as  evolved  did  not  completclv 
solve  it;  nor  is  it  solved  to-day.  There  is  not 
eiKjugh  op|iMrtunil\  in  the  wirld  to  satisfx- 
the  sellish.  It  is  still  belie\  ed  that  one  man 
can  rise  only  ,it  the  expense  of  others.  Those 
,it  the  top  must  find  some  means  to  meet  the 
indi\idualistic  and  class  pressure  from  below. 
Cruelties  sulliced  for  a  time — that  old  resort 
to  iihysic'il  might.  These  gave  place,  event- 
u.illy.  to  compensations  for  the  lower  classes 
.and  iippressed  indixiduals.  The  greatest  of 
these  com])ensations  w;is  religion. 

Religion,  .and  especi;illy  Christi;init\ .  has 
e\er  been  a  sol.ace  f^r  the  oppressetl.  Chris- 
tianity in  Rome  was  considered  a  "good  re- 
ligion for  sl.ives."  Loyalty  to  the  (kid-King 
w.is  .mother  sMl.ice,  ."i  \irtue  which  was  its 
own  rew.'ird:  .and  out  of  this  h;is  growi"i 
p;itrii  )tisni. 

luigl.and  w.as  responsible  for  the  next 
.gre.at  ad\;mce  in  government,  representative 
government.  At  the  end  >if  the  eighteenth 
century,  ]iopular  goxeriimenl  came  t' 1  the 
fore  princip;dl_\  through  the  revolutions  in 
.\nierici  and  France,  liy  this  means  special 
pri\  ilegi.'  w.as  to  be  wiped  out  and  each  mem- 
ber >if  the  st.ate  given  the  right  to  de\-eloi) 
bis  indi\  idualit\  ei|ually.  The  preamble  to 
the  Declaration  of  Independence  contains 
this  old  f.allacy:  "We  bold  these  truths  to  be 
st-lt-e\"ident,  tli.at  .ill  men  .ire  created  e(|u:d, 
tli.it  they  ;ire  endi>\\ed  by  their  Creator 
with  cert.ain  inalieii.tble  Rights,  tb.at  among 
these  are  Life.  Liberty  .and  the  pursuit  of 
I  l.ipiiiness."  This  was  not  a  new  idea.  It  is 
only  wh.it  m.an  h.is  been  struggling  tor  since 
the  lirst  foiin.uioii  of  societies.  To  attain  this 
go.il  m.an  continues  to  make  all  kinds  of  ex- 
lieriments  in  goxernment.  Xo  scheme  is  too 
absiuil  to  be  tried  proviiled  only  that  this  aim 
is  to  be  kejjt  in  view.  The  iirescnt  experiment 
in  Russia  is  hut  one  of  the  more  radical  of 
these  experiments. 

Whether  or  not  m.an  will  ever  ;itt;iin  ihi< 
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end.  it  is  nevertheless  fairly  evident  that  he 
has  come  ver\-  close  to  it  in  the  modern 
civilized  state  under  the  republican  fonn  of 
^  vemment.  He  is  still  experimenting  with 
.\vs  in  the  attempt  to  solve  every  ill  of  so- 
ciety, till  we  are  cursed  with  too  many  laws. 
Laws  change  many  things  l)ut  do  not  change 
the  nature  of  man.  Under  present  conditions 
he  is  comparatively  safe  and  comfortable  and 
is  given  ample  opportunities  to  develop  his 
individualit}-.  Xow  that  man  is  free  to  take 
up  the  problem  of  his  individualistic  develop- 
ment, he  hnds  himself  face  to  face  with  a 
new  problem  the  importance  of  which  he  is 
just  beginning  to  realize.  This  is  the  last  of 
the  great  problems  of  man — the  proljlem  of 
man's  struggle  with  himself. 

We  must  set  out  with  the  proposition  that 
man  started  with  a  nervous  system  and  es- 
pecially a  cerebral  cortex  probaljly  very  much 
like  what  we  have  to-day.  Stable  civilization 
probably  began  about  lo.ooo  years  ago.  That 
is  probably  the  date  when  man  first  ap- 
proached the  problem  of  his  struggle  with  liis 
fellow  man,  a  problem  for  which  he  has  only 
recently  ff)und  a  fairly  satisfactory  solution. 
Counting  three  generations  to  a  century  we 
find  but  a  little  over  four  hundred  genera- 
tions have  elapsed  since  the  beginning  of 
civilization.  One  may  well  wonder  whether 
such  a  number  is  sufficient  to  alter  materiall)- 
the  nature  of  man.  Intelligence  has  enor- 
mously increased,  due  to  the  printing  press 
and  literature,  and  it  is  likely  that  wliat 
change  has  occurred  in  man's  mentality  lias 
been  almo.st  exclusivelv  in  the  inlclkiUial 
field. 

Man's  emotions  are  still  primitive  and  liis 
intellect  is  still  in  great  measure  under  tin- 
emotional  sway.  Certain  inhibitions  have 
been  learned,  or  rather  have  been  forced  on 
man  by  his  social  environment;  but  this  so- 
called  control  is  a  very  superficial  thing,  it 
is  this  development  and  elaboration  of  the 
unconscious  that  has  made  Sf)cial  jjrogress 
.Mssible.  One  might  say  that  it  was  the  dis- 
■ivery  of  the  jtossibility  of  using  the  imcon- 
.^cious  as  a  repository  for  purely  selfish  in- 
dividualistic desires  that  made  man  a  civil 
ized  social  animal.  Tin-  denial  of  IJU'  <-\isl- 


ence  of  the  unconscious  made   further  ad- 
vancement possible. 

It  is  this  denial  of  the  unconscious  that 
has  forced  on  man  tlie  struggle  with  him- 
self. The  glorification  of  the  conscious  as  the 
only  part  of  the  mind  resulted  in  man's  tak- 
ing a  more  elevated  view  of  himself,  and 
with  the  repressions  and  resulting  sublima- 
tions, social  progress  went  on  jjy  great  leaps 
and  liounds.  i\Ian  tried  to  make  this,  his 
world,  a  better  place  to  live  in,  with  great 
success.  The  enormous  social  betterment  of 
the  past  century  and  still  more  the  mastery 
over  nature  and  the  elements,  of  the  arts  and 
science,  has  made  for  us  a  much  more  com- 
fortable place. 

But  the  human  mind  has  not  kept  pace 
with  this  social  and  political  advancement. 
The  intellect  has  overstepped  itself.  The  rest 
of  the  mentality  has  not  caught  up.  Hence, 
we  note  a  constant  tendency  to  regress. 
^^^^en  struggles  become  great,  when  new  and 
difficult  situations  are  to  be  met,  the  Icnd- 
enc}'  to  slip  liack  is  seen,  ihc  return  to  a 
lower  level  for  sohUion,  the  search  for  a 
|)rccedent.  Such  regressions  are  seen  in  large 
and  small  groups  and  in  individuals.  The  late 
war  was  a  regression  for  almost  the  entire 
world.  Hardly  less  uni\-crsal  was  tlic  post- 
war revival  of  spiritualism  and  ihc  Ouija 
craze.  The  New  \'ork  papers  of  December 
20,  1920,  contained  the  story  nf  an  nld 
woman  in  Pennsylvania  who  appealed  In  the 
])olice  for  protection  against  her  nciglihnrs 
who  claimed  .she  was  a  wilch,  Tlicx'  had  ac- 
cused her  of  being  the  cause  i>\  the  death  of 
their  ])igs,  cows  and  liorses.  The  Salem  wilch 
craze  in  1645-92  was  clearly  a  regression, 
and  Potts  speaks  of  moi-e  nindeiMi  wilcli 
crazes.  The  mind  in  Penn>yl\ania  in  lo-'o 
can  be  very  liltlc  diffcrciit  fnun  tli;il  in 
.Salem  of  230  \'cars  ago. 

Regressions  in  individuals  are  still  iiinve 
common.  This  is  the  ]isyclii>nrnnisis  which 
is  increasing  in  nnr  sncictv-.  P'rcnd  has  slmwn 
how  accurately  the  s\  iiiptniiiali  il.igy  nf  many 
neuroses  cun-cspdnds  Id  the  jjclit'ls  and  Icars 
of  primitive  man  \inoiig  the  psychoses 
these  regressions  both  to  the  infancy  of  the 
indiv  iihud  and  llir  inl;nic\   of  llic  imcc  liave 
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gi\cn  us  a  large  literalurc.  'I'lial  personal 
dirficullies  can  he  settled  1)\  mental  slijj-hacks 
to  priniiti\e  modes  of  thinking  is  wliat  gives 
us  our  proljlem  to-dav. 

So  to-da\'  we  are  entering  into  a  third 
stage  of  man's  dexelopment — the  stage  of 
man's  struggle  with  himself.  .\n  age  long,  he 
has  been  engaged  in  his  struggle  with  his 
felluw  man.  and  now  the  solution  is  within 
reaeh.  He  has  reached  this  solution  l)y  a  re- 
markahle  intellectual  develo]jment  in  the  con- 
scious field,  leaving  his  emotions  and  the  un- 
conscious in  a  state  of  pristine  savagery. 
These  parts  of  the  mentality  have  now  to 
grow  up  to  the  nther  before   further  ]irog- 


ress  and  happiness  are  ptjssible.  The  (juesiion 
is:  Can  man  do  this?  Now  that  he  has  gotten 
the  plaything  he  has  cried  for  for  ages — "the 
right  to  Life,  Libert\-  and  the  pursuit  of 
Happiness" — has  he  the  mentalitv  to  pjav 
with  it? 
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IXTRODLCTIOX 

Although  there  is  comparatively  little 
positive  knowledge  about  the  substantia 
nigra  quite  a  great  deal  of  literature  has 
been  accumulated  on  the  subject  and  not  a 
little  research  has  been  undertaken  both  as 
to  its  structure  and  function.  \'icq  d'  Azyr 
was  the  first  man  to  describe  the  substantia 
nigra  under  the  name  of  "locus  niger,"  then 
came  Soemmering,  whose  name  it  bears,  and 
finally  Meynert  called  attention  to  its  gan- 
glionic character.  Because  of  its  striking  ap- 
pearance even  to  the  naked  eye  and  because 
of  its  pigmented  nature  a  number  of  observ- 
ers have  studied  the  substantia  nigra  with 
a  view  of  determining  its  fiber  connections, 
its  cell  structure  and  its  physiological  func- 
tion. Most  of  the  work  on  the  cells  has  been 
done  by  the  Italian  school,  particularly  b\- 
-Mingazzini,  Mirto  and  Amaldi.  A  great  deal 
of  the  work  on  the  fiber  connections  was 
carried  out  l)y  German  investigators,  more 
especially  Mcynert,  Economo,  Obersteiner, 
.Monakow,  Kolliker,  Werdnig  and  a  number 
of  others.  The  physiology  has  been  investi- 
gated by  the  Russian  school  in  Bechtcrcw's 
laboratory  by  Jiirman,  W'itkowski  and 
.\luratow.  More  recently  Julius  Bauer  has 
undertaken  (|uite  an  extensive  comparative 
anatomical  study  of  the  substrmtia  nigra  in 
man  and  the  i)rimatcs,  tiie  prosimians, 
(■hiro|>tera,  carnivora,  pinnipedia,  insecti\- 
ora,  rodentia,  proboscidia,  inigulata,  nataii- 
tia,  edentata  and  marsupialia.  liauer  alsn 
studied  the  pigment  in  the  cells  of  the  siib- 
-taiitia  nigra  and  extensively  review iil  tin- 
literature.  (Many  of  the  (jtujtatiinis  in  llii- 
article  are  based  on    I'laiicr's  work,  as  also 


on  those  of  Bechtercw,  Obersteiner,  ]\tona- 
k(_)W,  etc.) 

.\t  first  unaware  that  so  much  excellent 
work  had  been  clone  on  the  substantia  nigra 
the  writer  was  tempted  (reall}-  through  the 
inspiration  of  Dr.  Tilne\' )  to  take  U[)  the 
study  of  the  curious  midbrain  structure.  The 
work  consisted  of  microscopic  stud\-  and 
drawings  made  of  the  substantia  nigra  from 
enlarged  projections  of  the  epiiliascope. 
Serial  sections  (Weigert  stain)  were  studied 
from  about  the  middle  of  the  pons,  through 
the  peduncles,  hypothalamic  region  and  up 
to  the  thalamus.  While  the  actual  cell  struc- 
ture could  not,  of  course,  be  studied,  the  cell 
grouping,  etc.,  could  be  microsct)pically  in- 
\'estigated.  The  series  consisted  of  a  human 
(a  case  of  Wilson's  disease),  a  gorilla,  a 
chimi)anzee  (troglodytes  niger),  rm  orang- 
outruig  (simia  satyrus),  a  gibbon  (hylobates 
hoolock).  a  South  .\nierican  monkey  (nu'- 
cetes  seniculus),  a  baboon  (c\noce])balus). 
the  macacus  rhesus,  a  prosimian-leniur — and 
the  hapale  jacchus.  In  all  of  these  the  sub- 
stantia nigr.'i  was  found  to  lie  neither  dis- 
crete nor  sharph'  deliniited  and  the  whole 
gra\'  structure  niergctl  into  numerous  other 
gra\'  structures  from  which  ordinary  de- 
scri])tion  is  wont  strictly  to  differentiate  it. 
The  substantia  seems  to  be  continuous,  raii- 
dad  with  the  pontine  nuclei,  legnient,all\ 
with  tlu-  gray  reticular  snhsl.incr,  laterally 
with  tile  geniculate  body  and  rephalad  with 
the  h\  pothalamic  region.  While  mnnei'ous 
libera  seem  to  entei'  the  ^uhstanti.a  nigra 
l'|-oni  adjacent  structures  and  others  si'em 
lo  cnuTge  I'roin  it  to  ihcni  (a  nnniher  cd 
bnndlcs  of  libers  ari'  seen  to  lia\erse  it), 
one  cannot    follow   out    with   any  drgia'c  ol 


»  li:. 


(I  oil  l'rofi-^-.ijr  'riliifv's  colleflioii  of  serial  seclioiis  in  lljc  lalioia(iM\ 
Nciirolodry,  Coliimhia  llniversily,  New  York. 
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<k-lniitciu->>  llic  \ariiju>  (.■iiiiiK-cliniis.  ()l)\i- 
mish  limn.'  (Iclinite  iiitoniKition  coulil  l)c  de- 
rixcil  liMiii  a  -lucl\'  with  methods  of  degen- 
eraliiin,  Init  llu-  tew  facts  whicli  liave  Ijeeii 
fjlcaned  jii-tify  the  a>^uiii]iti' m  tliat  the 
suhstantia  iiij^ra  is  a  >-(inie\\hat  iii-dehned 
structure  wiiicii  stands  in  c  ninecliMn  with 
and  is  hut  a  (hf'ferentiated  part  cf  the  reticu- 
lar ,i,'ra\    ^uh^tance. 

i  Hi-:  ricM  i;.\  r 

.\hliiiu,i;h  llie  >uh>tantia  iii.^ra  exi>l>  in  all 
the  niainiiiaU  it  i>  |ii,i;iiieiUed  nu\\  in  man. 
The  (lark  hrnwu  |)ii;nient  i>  fi  mnd  in  the 
cell--,  line  third  tn  one  half  nf  whose  hodie-- 
are  Idled  In  it  ( (  )her>teiner  ) .  The  ])is;iiieiit 
ajijiears  (inly  after  the  third  year  of  life,  hut 
most  of  the  celK  ;ii'e  >iill  uniii.i,nuented  at 
that  age.  lletweeii  live  and  >ix  \ears  the  \>\g- 
niented  cell.'-  ]iredoininate  and  at  ahout 
eijii'htcen  the  |)i,y;ment  deposit  h;is  .attained  it^ 
maximum  (I'ilcz):  after  that  it  reniain> 
constant.  'Jdie  pi,<,nnent  depo>it  ,t;"i\es  no  fat 
or  iron  reaction  ( ( )hersteiner  I .  The  histo- 
cheniical  reactions  point  to  its  heini;'  a 
mel.anin  similar  to  that  found  in  the  retin.a 
•and  skin,  and  prohal)l_\-  is  the  re>ult  of  the 
>-plittin,t;-  of  alhumin  hy  p|-oieolytic  ferment.- 
(  llaiier  ). 

There  are  other  ]iii;nietned  structures  in 
tlie  central  nervous  >\>lein.  >uch  as  the  suh- 
stantia ferru.t^inea  ( locu>  coendeus),  hut 
there  the  cell-  dilTer  in  th.al  they  are  rounded 
and  vesicular  in  appearrmce.  .\  suhstaiuia 
ferrufjjinea  superior  is  mentioned  in  the  nu- 
clei of  the  cerehelhnn  (the  superior  median 
nucleus,  niicleii--  lecti  or  fastii^ii).  .\  third 
pi,i;niented  >tiau-ture,  the  suhstanli.a  ferru- 
,t^ine;i  \entr:dis.  i-  -.aid  to  exi-t  \entr;dl\  to 
the  po-terior  lon;;itudin;d  hundle  ;it  .ahout 
the  crosin-  of  the  fdlel.  This  con>i>ts  of 
scattered,  dark  pi,t^nieiUe(.l  ,s;anj;lionar\  cell- 
partly  dispersed  in  the  crossing:  of  the  fillet 
( ( )hersteiner  ) .  In  animals,  in  contrast  with 
the  suhst.anti.a  niyr.a.  the  cells  of  the  suhst.an- 
ti.i  terru.i;ine;i  .are  piyniented  throu.yhoiU. 


Some  of  the  cell-  of  the  suhst.anti.a  u\gr:>. 
h:i\  e  heen  lie(.'n  descrihed  .a-  spindle  -haped 


.and  others  ;is  p\  r.amidal.  .Minj,'azzini,  who 
studied  the  cells  in  mammals  and  the  human 
fetus,  states  they  are  pyramidal,  the  hasc 
facinjj  the  pes  pedunculi  and  the  ajjex  point- 
injj  toward  the  tegiuentum.  Tiiere  arc  sev- 
eral groniis  of  cells,  of  which  the  ventral  are 
;il\]iic;d.  .\-  m.iny  "i  the  axis  cylinders  of 
the  cell>  enter  the  pe-  the  suhstantia  nigra 
has  heen  likened  to  a  cortical  ganglion  such 
;is  the  caudate,  etc.  Amaldi  dilTered  with 
.Mingazzini  in  that  he  found  similar  cells  in 
the  >uhth;d.amic  region,  the  pons  and 
tegnientinn. 

.Mirto  i-  of  the  opinion  that  all  the  axis 
c\linder-  go  toward  the  tegmentum  and  that 
the  cell-  .are  not  like  the  cortical  pxramid.al 
cells.  (  >hersteiner  think-  th.al  one  can  di-- 
tinctlx  recognize  the  p\  r.amid.al  form  of 
some  of  the  cells:  which  accoi'd-  with  the 
oh-er\.ation  ol  the  writer,  .\lirto  helieves 
th.at  the  Mih-t.antia  nigr.a  i-  lormed  h\'  w .an- 
dei'ing  emhr\(in;d  cell-,  which  h;i\'e  de- 
scended cindalh'  from  the  glohus  p.allidns 
through  the  intern.al  capsule,  and  ih.at  re- 
m.ains  of  such  w.andering  cells  .are  to  be 
found  in  the  capsule  of  adults.  The  same 
wfiler  .al-o  helieve-  th.at  the  motor  gray  ex- 
tend- from  the  cl.au-trnm  through  the  cor- 
]iu-  Lu\>i,  till'  -uh-t.anti.a  nigr.a.  ])erhaps  the 
red  nucleu-.  to  the  pontine  gr.aw  I'Orel  does 
not  think  th.at  the  suhstantia  nigra  belongs 
to  the  caud.ate  .and  lenticular  group  hut  to 
the  lorni.ation-  known  <as  the  suhstantia 
ferrngine.a. 

\  arious  ohser\er-  (liechterew,  jiirman, 
(  )l)ersteiner )  think  th.at  the  .axis  cylinders 
tr.ivel  both  t(.ginent;dly  and  \entrall)-.  Clolgi 
i-  of  the  o]iinion  th.at  they  enter  the  reticular 
-uli-t.ince  between  the  two  leninisci.  some 
of  the  .axis  cylinders  dividing  ti)  go  up  antl 
down,  others  ,goin,g  to  the  posterior  com- 
mi-sure  where  the\  cannot  be  followed  an\' 
fmaher.  Some  .are  -.aid  to  cross.  P.auer 
thinks  th.at  the  cells  of  the  substantia  nigr.a 
,are  simil.ar  to  those  in  the  corpus  striatum 
with  tin-  dift'erence.  th.it  there  is  greater 
.abund.ance  of  gli.a  in  the  foiauer.  In  his  o|)in- 
ioii  the  siibst.antia  nigr.a  more  nearly  resem- 
ble- the  .anterior  horns. 

The      Latter     .author     describe-      \ariou- 
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groups  of  cells  in  the  human  substantia 
nigra:  a  lateral  group  which  is  surrounded 
d<_irsall}-  by  fibers  which  go  to  the  tegmentimi 
(librae  eiterentes  tecti  of  Marburg).  Some 
of  these  fibers.  Bauer  thinks,  are  the  fibrae 
suljthalamicae  and  otiiers  just  fibrae  eft'er- 
cntes  substantiae  nigrae.  A  still  more  lateral 
^^roup  is  situated  near  the  periphery  and  sub- 
sequently is  bordered  by  the  internal  genic- 
ulate body.  There  is  an  intemiediate  group, 
a  median  group,  and,  finally,  a  paramedian 
which  is  situated  in  the  fossa  interpeduncu- 
laris  under  the  crossing  of  Forel.  The  last 
group  of  cells  because  of  their  pigmented  ap- 
pearance belong  to  the  substantia  nigra  and 
not  to  the  ganglion  interpeduncularis. 

In  some  of  the  simians  the  cell  groups  are 
-imilar  to  those  in  man,  in  others  the  para- 
median group  is  lacking  and  in  still  others 
the  lateral  group  is  poorly  developed.  In 
many  animals  the  cells  spread  inti^  the  teg- 
mentum and  can  be  seen  in  the  red  nucleus, 
lemniscus  and  substantia  reticularis.  In  some 
•  f  the  rodentia  the  sul)stantia  nigra  is  kidney 
~hai)ed.  with  the  hilus  facing  dorsally.  In 
the  proboscidia  tlie  substantia  nigra  is  s])li1: 
up  into  ganglia  and  is  not  homogeneous. 

I-IHKU   i(i\  \!T  IKIXS 

Hoth  -Meynert  and  ( )l)ersleiner  ha\e  de- 
-cribed  a  region  of  fine,  reticulated,  Iiraided 
bundles  of  fibers  between  the-  sul)stantia 
nigra  and  the  jk-s  jjedunculi,  whicli  are  called 
th(*  ])e(luncle  of  tile  substantia  nigra  or  tlie 
stratum  intermedium  dorsale.  The  fi1)ers 
-land  in  relation  with  the  cells  of  the  sub- 
-tanlia  nigra.  .Most  authors  agree  tliat  (ibers 
from  the  |)es  pedunculi  enter  the  sul)stantia 
nigra  and  a.\is  cylinders  from  the  cells  of  the 
-ubstantia  enter  the  jies.  This  has  been  uni- 
ersally  r»bserved  in  all  the  sections  studied 
by  the  writer.  I'echlerew.  Witkowski,  Kani 
and  Maheim  showed  connections  of  iln- 
-ubstantia  nigra  with  the  caudate  nuclei's  i)y 
means  of  secondary  atro])hy  and  degenera- 
tion. Wernicke  Iielieves  that  lenticular  fibers 
enter  the  substantia  nigra.  In  .some  instances 
the   writer  has  observed   whole  bundles  of 


fibers  from  tb.e  cortico-spinal  and  cortico- 
pontine regions  entering  the  substantia,  par- 
ticularly laterally.  Obersteiner  speaks  of 
fibers  from  the  putamen  entering  the  sub- 
stantia nigra.  The  stratum  intermedium  is 
said  to  connect  the  caudate  and  the  suli- 
stantia. 

According  to  ^luratow,  as  ^hown  by  sec- 
ondary degeneration  and  atrophy  following 
the  removal  of  the  motor  cortical  area,  the 
latter  sends  fibers  tn  tiie  sul)stantia  nigra. 
\'on  M(inako\v  deduces  from  pathological 
studies  and  fnmi  experimental  renioxal  of 
the  frontal  cortices  in  new-born  animals  that 
tlie  sul)stantia  nigra  has  connections  with 
tlie  third  front;U  convolutions,  the  insula  and 
operculum.  Rossolimo  fouml  both  micro- 
scopic and  macroscopic  degeneration  of  the 
substantia  nigra  following  embolic  softening 
t)f  the  frontal,  temporal  and  central  convo- 
lutions. .Malieim  (>bser\ed  degeneration  of 
fi1)ers  and  cells  and  disa[)])earance  of  pig- 
ment, mostly  later.-iUy,  in  the  substantia 
nigra,  due  in  a  priniar\-  focus  of  degenera- 
tion in  llie  region  supplied  1>\-  the  arteria 
fossae  syl\ii.  In  case  of  cystic  degeneration 
in\-ol\ing  tile  posterior  ]);irt  of  the  thalamus, 
the  tegmentum  and  the  internal  capsule,  the 
substantia  nigra  showed  degeneration  in  llie 
outer  third,  llechterew  found  (legenei-;ilion 
in  the  middle  third  ;is  the  result  of  a  focus 
in  tlu'  anterior  ])arl  of  the  internal  capsule. 
I'l'om  studies  on  degener.-itions  Dejerine 
concluded  that  the  central  con\i>]ulion  sends 
fibers  to  the  subst.anlia  nigra,  some  of  ilicni 
ending  in  it  while  oiju'i's  ronlinne  c.-indalh' 
in  the  lillet  and  further  dowii  unite  with  tlie 
])yramids.  in  a  case  of  Wiilnn'i-,  in  a  long- 
standing circnniscrii)r(i  alfeclion  of  (iic  opfi"- 
cuhiiii,  liiird  frontal,  the  lir>l  tein|ioi-al  con- 
\oiution  .and  liie  piit.aiiieii,  tile  siii>stantia 
nigra  was  secondai'iix   degenerated. 

Obersteiner  iiclie\cs  that  tlie  sulislaiili.i 
nigra  has  connection  willt  the  spinal  cord. 
llechlerew  believrs  ilic  siilistanlia  has  con- 
nections with  tile  lillcl  and  pes  raiidad,  the 
former  h;i\iiig  cciilriprl.al  .and  ihc  laMer 
centrifug.al  llliers.  In  a  case  wliirli  showa'd 
degeneration  of  the  snbstanlia  nigra  W'crd- 
nig     found     brsidcs     desjcncralion      in     the 
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peduncle  also  asccndini^-  and  descending  de- 
generaiion  in  tiic  lemniscus.  Krilliker  de- 
scribed fibers  wbicli  entered  the  median  lem- 
niscus and  litbers  which  ])enetrated  it  unly 
ti)  be  lost  in  the  tegmentum.  Tschermak. 
Jiirnian  and  ISechterew  think  that  there  is 
no  iloubt  about  the  connections  between  the 
substantia  and  the  posterior  white  columns 
of  the  cord  l)y  means  of  fibers  from  the 
nuclei  gracilis  and  cuneatus  and  the  median 
fillet,  ki'illiker  ^]ieaks  of  fiber  connections 
between  the  internal  geniculate  ganglion  and 
the  substantia  nigra.  I*"rom  the  writer's  own 
observation  there  seems  to  be  no  doubt  of 
this.  Indeed  in  many  sections  of  most  of  the 
series,  in  man  and  the  simians,  one  could  not 
distinguish  between  or  delimit  the  substantia 
and  the  geniculate,  liechtcrew  speaks  of  con- 
nections between  the  lateral  part  of  the  sub- 
stantia and  the  superior  cor])ora  (juadrigem- 
ina,  and  .Marburg  mentions  those  fibers  as 
running  together  in  the  tectospinal  tract  and 
in  the  median  lemniscus  to  end  in  the  sub- 
stantia nigra. 


rilVSIOI.OGIC.M,    IXVF.STIG.VTIOXS 

Econ<imo  e.xlirp.ated  a  very  minute  part 
of  the  frontal  convolution,  just  anteriorl\- 
and  below  the  leg  area,  a  ])art  which  on 
stimulation  resulted  in  movements  of  chew- 
ing and  swallowing,  and  be  found  degenera- 
tion in  the  internal  capsule,  in  the  pes,  in  the 
field  oi  ihe  cranial  nerve  fibers,  in  the 
stratinn  iiUenuediuni  :ind  in  the  fibers  which 
entered  tlie  middle  |>oriion  of  the  substantia 
nigra.  Tlu'  operculum  has  centers  for  chew- 
ing and  >\\ allowing,  .and  the  s])eech  center 
in  the  third  fnmtal  convolution  has  to  do 
with  res]iiralion.  Traijcsnikow  caust'd  cir- 
cuuNcribed  destruction  of  the  sw.allowing 
center  in  the  dog  and  degeneration  resulted 
in  the  ])es  peduncli.  fillet  and  substantia 
nigr.i.  b'xperimcnts  of  Jiirman  showed  that 
dot  ruction  of  the  breathing  center  in  the 
frontal  lobe  caused  degeneration  in  the  me- 
sial part  of  the  substantia  nigra,  while  de- 
struction of  the  swallowing  center  led  to  de- 
generatii>n    of    the    l;iteral    part.    Kconomo 


maintains  that  there  is  a  center  in  the  sub- 
stantia which  aids  in  the  chewing  nnjvcments 
and  those  dealing  with  the  intake  of  food 
On  extirpation  of  those  parts  of  the  cortex, 
which  subsecjuently  revealed  degeneration  in 
the  substatia  nigra,  there  resulted  interfer- 
ence with  the  ability  to  swallow,  but  as  the 
animals  with  the  ablated  cortices  regained 
control  after  a  shorter  or  longer  period, 
Ec(jnonio  concluded  that  the  center  in  the 
substantia  nigra  is  independent  of  cortical 
control.  Brissaud  thought  that  the  substantia 
nigra  had  something  to  do  with  Parkinson's 
disease,  as  he  found  a  solitary  tubercle  in  it 
in  a  patient  who  died  from  paralysis  agitans. 

P>y  means  of  specially  constructed  elec- 
trodes Jiirman  stimulated  directly  the  lateral 
portion  of  the  substantia  nigra  and  repeated 
swallowing  movements  resulted ;  fewer 
movements  followed  stimulation  of  the  cen- 
tral portion  and  fewest  that  of  the  mesial. 
Besides  the  swallowing  nic»vements  there 
also  occurred  contractions  of  the  anterior 
neck  muscles,  the  orbicularis  oris  and  tlie 
palatal  muscles.  Stimulation  of  the  lateral 
portion  tended  to  check  respiration,  mainly 
in  exjiiration,  while  stimulation  of  the  me- 
sial portion  stimulated  respiration.  In  two 
anim.ils  in  whom  he  succeeded  in  producing 
isolated  destruction  of  the  substantia  nigra 
( the  animals  lived  two  and  three  da\s  re- 
spectively) no  motor  or  sensor\-  disturb- 
ances were  noticed. 

F.])idemic  encephalitis  possibly  furnished 
clinical  evidence  of  the  function  of  the 
sub.stantia  nigra.  One  occasionall\'  encoun- 
tered peculiar  champing  movements  dur- 
ing the  course  of  disease  in  ]iatients  who 
showed  symptoms  of  midbrain  involvement, 
which  may  be  interpreted  as  the  result  of  an 
irritative  lesion  in  the  substantia  nigra. 
Many  of  the  movements  which  have  been 
observed  were  distinctly  of  the  chewing  and 
swallowing  type,  although  most  fre(|uently 
one  saw  an  up  and  down,  champing  move- 
ment. The  epidemic  of  encejihalitis  may. 
therefore,  he  said  tn  have  thrown  some  li.ght 
on  the  function  of  the  midbrain,  the  site 
which  was  so  frefpiently  attacked  by  the 
virus. 
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DISCLSSIOX 

From  a  study  of  the  serial  sections  of  the 
substantia  nigra  in  man,  in  seven  simians 
and  two  other  animals  and  from  a  review  of 
the  comparative  anatomical  studies  of  Bauer 
it  appears  tliat  the  structure  is  about  the 
j.ame  in  all  mammals,  although  it  is  best  de- 
veloped in  the  human.  It  is  not  at  all  well 
defined  and  microscopically  one  cannot  de- 
limit it  from  the  tegmentum,  internal  geni- 
culate, the  pontine  nuclei  or  the  hypothala- 
mic region.  In  some  of  the  animals  it  either 
goes  down  to  a  lower  level  or  reaches  a 
higher  one  than  in  others.  According  to 
Bauer  it  contains  four  groups  of  cells.  In 
some  of  the  apes  the  intermediate  group  ex- 
tends into  the  lemniscus  and  tegmentum.  In 
man  (as  well  as  in  the  cebus  and  orang) 
there  is  a  paramedian  group. 

Like  other  gray  matter  the  substantia 
nigra  is  densel\'  interlaced  with  white  fibers 
and  traversed  by  numerous  Ijundles  of 
fibers.  Numerous  fibers  enter  it  from  the  pes 
pedunculi,  friMii  the  tegnienluni,  internal 
geniculate  body  and  other  adjcjining  struc- 
tures, and  it  i)rol)ably  sends  fibers  to  all  these 
structures,  altlKnigh  it  is  frequently  difficult 
to  point  out  the  dirccti(jn  of  the  fil)ers.  The 
fibers  which  lose  themselves  in  the  central 
grav  arc  called  fil)rae  efferentes;  more  ceph- 
alad,  there  are  the  fibrae  efi^erentes  tecti  of 
Marburg  or  the  fil)rae  .subthalamicae  sub- 
stantiae  nigrae.  I'iiiers  of  the  pedunculus 
corporis  mammillaris  traverse  the  substantia 
nigra  mcsially. 

The  substantia  nigra  is  fouiul  in  all  mam- 
mals but  is  said  not  to  e.xist  in  lower  verte- 
brates. Accf»rding  to  Ziehen  it  is  poorly  de- 
fined in  the  monotremes.  No  studies  of  il 
have  been  made  in  birds.  The  avian  nucleus 
entopeduncularis  described  by  b'.dinger  is 
said  to  be  the  homologue  of  tin-  >ul)stantia 
nigra  in  mammals.  I'.auer  believes  that  the 
substantia  nigra  was  originally  an  undifler- 
entiated  structure  and  that  its  cell-  havi'  de- 
veloped  from  the  central  gray,  li"iii  wliicli 
they  moved  ventrally;  hence  the  reason  why 
.some  of  the  cells  are  found  in  tiie  lemniscus 


and  reticular  substance.  This  is  contrary  to 
Mirto's  view  that  the  substantia  developed 
from  the  lenticular  nucleus.  As  tlie  cells 
were  differentiated  from  the  tegmental  gray 
they  moved  toward  the  pes  fibers  with  which 
the  substantia  nigra  stands  in  intimate  con- 
nection. Further,  according  to  Bauer,  with 
the  development  of  the  basal  ganglia  and 
cortex,  the  substantia  nigra  received  con- 
nections from  them.  It  stands  as  interme- 
diary, together  with  other  tegmental  struc- 
tures with  which  it  has  ct^nnections,  for  the 
purpose  of  coordination. 

"Just  as  the  numerous  cells  grouped 
throughout  the  brain-stem  and  conceived  by 
Edinger  as  the  nucleus  motorius  tegmenti 
are  under  the  influence  of  the  cerebellum  so 
the  cells  of  the  substantia  nigra  are  for  the 
purpose  of  ct)ordination  under  the  influence 
of  the  cortex.  The  cells  carry  impulses  from 
cerebral  centers,  from  the  cortex  or  corpus 
striatum,  directlx'  or  through  association 
cells  of  the  tegmentum,  to  various  efferent 
cell  complexes.  The  coordination  of  chew- 
ing and  swallowing  is  only  one  of  tlie  nu- 
merous associational  and  cooriliii.ative  func- 
tions of  tlie  substantia  nigra." 
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EXTRA-MEDULLARY    FIBRONEUROMA    MAINLY 
INVOLVING  THE  POSTERIOR  COLUMNS  OF  THE  CORD 

nv  jiri'.i-.kT  s.  HOW  i:.  .m.d. 

Associate  in   Neurology,  Cdhimliia  Unix  irsily ;   Assislanl  X'isiting  Xcurologisl,  Prcsliytcrian  Hospital 

NTAV    YORK    CITY 

Patient,    .Mi>.    A.    R.,    at^vd    lliirty-nitu-,  'I'liis  .i^radually  spread  to  tlie  ankle  and  knee, 

seamstress.  .\  tew  weeks  later  she  noticed  that  the  knee 

Chief  Cdiiif^laiiit. — Xunihness  of  the  left  was  ,ijettin<:^  stiff  and  that  she  would  stiiinhle 

lej,'    for   two   \rar<;   niiniliness  of   the   ri.t;ht  when   gettini;'   on    and   ofif   street   cars.    The 

foot  for  three  niontli>.  ankle  he,i;an  to  turn  outward  and  this  made 

Family  I listary. — The  father  and  nicplher  walkin.i,''    more    tlifliciilt    and    increased    the 

are   dead;   the    father   died   at   fifty-two   of  tendencx'  to  fall,  .\liout  a  vear  ago  for  a  pe- 

ricute   intestinal    olotruction,    the   mother   at  riiid  ot  twn  weeks,  when  she  was  perfectiv 

si.xty,  of  cancer  of  the  li\er.  The  patient  has  c|uiet   at   ni,i;lu.   the   whole  linih  would   sud- 

fixe  hrothers  and  tlu'ee  sisters  all  lixint;'  and  denl\    he  drawn   up,   hut   would  be   relaxed 

well.     There    is   no   liistor\    of    tuberculosis,  ;i,!;ain  in  the  cour>e  of  ;i  few  seconds.  This 

rheumatism  or  gout.  The  grandfather  died  w;ls    only    when    she    wa>    l\ing   down,    but 

of  heart  disease.  There  has  been  no  lirigbt's  ne\  er    when    asleep.    .\t    this    time    she    h;id 

disease,   diabetes  or  ol)esit\    in    the    family,  severe  pain  in  the  back  of  the  left  buttock. 

Personal  History. — She  has  been  married  This  was  dull  and  boring  in  character  and 

tweh  e  years.    Ilcr  husband  is  liealib\.    She  pretty  constantly  |iresent  for  a  period  of  a 

has  not  li\e(l  with  her  husband  for  the  p.ast  few    weeks.   It  was  most  marked  at  night. 

year.  .She  h.as  never  been  iiregnanl.  .She  gets  ( 'nc    year    ago    slu'    commenced    to    ha\e 

little  exercise  but   her  habits  uf  eating  and  trouble   with  micturition.   .\t  first  she  noted 

sleeping  are  good,  .Sju-  t.akes  one  or  two  cups  that  there  w.as  considerable  dela\   in  starting 

of  coffee  a   day,   no  tea,   .alcohol,   drugs  or  m-inatioii.   .\t  times  she  w;is  un.able  to  ^■oid 

medicines.  The  jiatieiU  is  ;i  scam-tress  work-  though  the  bl.adiler  felt  distended.  This  has 

ing  in  her  own  home,  'fhe  best   weight  was  continued    to    the    present.    \ow    at    times, 

2i8   pounds    three    years    ago,    the    ;i\eragi'  when  \oiding,  the  uriiu-  will   stup  suddenh 

weight  is  20},  ])ounds.  as  is  also  the  pri'seut  for    a    few    seconds    and    then    Mow    ag.ain 

weight.  freely.  When  it  ceases  suddenly  in  this  wav 

Prei'ioiis   Health   ami    Illnesses. — Patient  there  is  a  sensation  of  "jerking"  on  the  in- 

was  always  healthy  and  robust.  She  does  not  ner   side  of  the   left   calf.   There  has  never 

remember    any    childhood    illnesses    e\ce]il  been  ,in\   incontinence.  Her  bowel  c<introl  is 

frecpient  att.acks  of  tonsillitis,  .and  has  had  normal  unless  >he  h.is  taken  a  catb.artic  ;md 

no  illnesses  U])  to  the  ])resent  time.  .Six  xears  the  moxemeiUs  ;ire  loose. 

ago  both  oxaries  were  remo\ed  for  cysts.  At    pre-enl    the    tnimbness    has    e.xtended 

Head. — Xo    headaches.     Kyesight     good,  ne.irly  to  the  hip  .ind  the  whole  leg  is  stifT. 

the  patient   wears  glasses.  She  has  colds  in  necessitating   w.alking  with   ;i   stick,    .\    few 

the  lie.id  frei|uentl\' :  no  ei)istaxis,  P.;irs  h,i\e  months  ago  the  numbness  commenced  in  the 

always  been   normal — no  disob.arge   or   tin-  right   foot  and  ha-  gr;i(luallv  sjjread  to  the 

nitus.  Teeth  have  ;dvv;i\s  been  in  good  I'on-  right  knee, 
ditiou. 

I  resent  Illness. —  I  vao  years  a,go  slie  com- 
menced to  have  a  sensation  of  numbness  in  Ceueral  .Ippeanmee. — .\   well  developed, 
the  third  and    fourtii  toes  of  the   left    foot,  slightly  obese,  healthv  looking,  middle-aged 
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woman  lying  comfortably  in  bed.  Her  color  trudes  in  the  midline  and  is  free  from  any 

is  good,  her  skin  free  from  rashes  or  erup-  tremor.  The  gums  and  teeth  are  in  good  con- 

tions.  The  hair  is  normal  in  amount  and  dis-  dition.  though  there  has  been  considerable 

tribution.  Mentally  she  is  bright  and  does  dental  repair  with  many  fillings  and  a  few 


Fk;.   I.  UlSTl'HltANCK  fir  Tkmi'kuatuuk  Sk.nsk, 


not  appear  to  be  of  neumtic  t_\])e.  There  is  extractiims.    The    tmisils    are    enlarged    and 

no  speech  defect.  W'eigiit  is  k/i  pounds.  cryptic    but    noi    inllaiiied.    Tbe    pharynx    is 

Head. — Is  well  ff)rmed ;  tbeie  is  no  mas-  normal. 

told  or  sinus  tenderness.  \'cck. — .\o    abiiorni;il    masses    or    jnilsa- 

liycs. — The   ocular    mosi'nicnts    are    ni>r-  lions,  Tbe  lliyroid  is  not  mlai'^ed.  Tlir  neck 

mal,  Conjuncli\ae  and  sclerae  siiow  no  ab-  is  not  slilT. 

normality.   b",rror  of  refraction  is  correcte'l  '/'/loni.v. —  It   is  well  (U'veloped.   Tlie  res- 

by  glasses.  pii-ator\-  inovenu'nls  an'  ecpial  on  both  sides 

iXose  and  Ears  a])pear   normal;    no   djs-  wiib  j;(jimI  expansion.   Tbe  bi'easls  are  well 

charge.  developed  ami  coni.-iin  no  abnonnal  masses. 

Muutli. — 'i'he     mucfjus     inembi-anes     are  1 1  carl. —  Tbe  .-ipical  inipnise  is  no|  \-isibIe 

normal.   The  tongue  is  not  coaled;   it    pi'o-  (.r  palp.able;  anil  there  is  no  enlaigenienl  to 


]^xlra--ML-(lull;ir\    Fihroneuronia 


rif^-lit  or  left.  Hit-  sounds  are  of  normal 
(jualitw  There  are  no  nnn-murs  or  otiier  ad- 
\entitious  sounds,  llie  ])ulses  are  equal. 
reL'ular,   low   tension,   and   the  vessels   soft. 


abnormal    masses,    and    no    signs   of    fluid. 
J'clz'ic  llxaniination. — X'aginal'.  no  tender- 
ness,   cervi.x    small,    i)oints    forward.     Xo 
masses.      Rectal :  negative. 


Loss    .VNI)    DlMlNl'TIOX    OF    \'lllK.\TION    Sl-.NSF.. 


I'llood   ])rcssure — systolic    125,  diastolic  8S. 

Lungs. — Percussion  is  normal  through- 
out: expansion  at  bases  is  good.  The  breath 
and  voice  smmds  are  normal.  There  are  no 
rfdes. 

.Ilnltinirii  is  Hat,  soft  ;iiul  slightlx'  pendu- 
lous, r.elow  the. umbilicus  in  tlie  midline 
there  is  an  operative  >car  foiu"  inche>  in 
lengtli.  the  wound  i>  firuiK  healed.  The  li\ei' 
e(ij;e  is  ]ialpable  on  deep  inspiration,  The 
spleen  and  kidnex  s  .are  not  felt.  Thei'e  .are  no 


.XKII^OI.OCIC  \I.  KX  \MIX.\TI(iX    XO\'.   JO,   IQ-O 

(,'ciicral  .  Ifipcaraiuc. — Patient  is  a  rather 
obese,  normally  de\eloped  woman  who  does 
not  appear  .acutely  ill  or  in  discomfort. 
There  is  no  bony  deforniit\'  noted.  .On  stand- 
ing there  is  a  tendency  of  the  left  foot  to 
become  everted,  and  on  lying  in  lied  with 
the  feet  relaxed,  the  foot  constantly  assumes 
.a  partiall\'  everted  position. 

Cmit. — On  walkini;   forw.ird  the  left   foot 


13^ 


Extra-Medullar\-  Fihroneuroma 


seems  stiff  and  spastic.  It  has  a  tendency  to 
become  everted  and  tlie  toes  to  turn  inward, 
the  heel  on  this  side  is  not  lifted  high  from 
the  floor.  She  complains  that  on  walking  a 
short  distance  she  becomes  quite  fatigued. 

Coordination. — Equilibratory :  Standing 
with  the  feet  together,  with  the  eyes  open, 
there  is  moderate  swaying.  This  is  much 
more  marked  when  the  eyes  are  closed.  She 
is  unable  to  stand  on  either  foot  alone  with 
the  eyes  either  open  or  closed. 

Xon-equilibratory.  The  finger-to-nose  test 
and  pointing  and  pa-st-jiointing  in  both  hori- 
zontal and  vertical  planes  with  each  arm,  are 
performed  with  precision.  The  heel-to-knee 
test  is  carried  out  fairly  accurately  with  the 
right  leg,  though  there  is  some  wavering  and 
im])recision.  She  is  unable  to  flex  the  left 
thigh  and  leg  sufficiently  to  place  the  Iieel  on 
the  right  knee. 

Diadochokinesis:  Rapid  pronation,  sajjin- 
ation,  fle.xion  and  extension  of  the  forearms 
and  arms  are  normally  performed.  She  is 
able  t(j  flex  and  extend  the  right  leg  with 
fair  rai)idity,  but  is  unable  to  carry  out  this 
movement  in  the  left  leg,  mainly  because  of 
the  increased  spasticity. 

Skilled  Acts. — Voice  and  speech  are  nor- 
mal and  handwriting  i<  unaffected. 

Reflexes-: 

riF.Ki'  Right     Left 

Jaw      2  2 

Pectoral     2  2 

Biceps    T,  2 

Triceps     2  2 

fiadial     2  2 

Ulnar 2  2 

Supra-patcllar    2  ^ 

Patellar    j  \ 

•Achilles    

.SlII'F.KFltlAI, 

.Siipra-iitnliilical    Present  T'rcsinl 

Suprapuliic Present  Prcsuiii 

I'pper  and  lower  lateral 

alidominal     I'resent  Presciii 

F'lanlar  flexion   .'\hsent  Absent 

Haliinski    Present  Present 

C'haddock     .Absent  Prcseiil 

Oppenlieim     Absent  Abseiii 

Gordon    Absent  Abseui 

S.h:.f<r    ..    Abviil  Ab^<Ml 


o  =  .Vliscnt;  I  =  Slight;  2  =  .\clivo;  3  =  Voi-y 
active;  4  ^  With  transient  clonus;  5  ^  with  per- 
manent clonus. 

.lb  normal  Inz'olimtivy  Moi'cnirnts. — 
None  noted. 

Muscle  Streiigtii. — There  is  evident  dim- 
inution in  all  the  movements  of  the  left 
thigh,  calf  and  foot.  Otherwise  the  muscle 
strength  seems  to  be  normal. 

Muscle  Status. — Normal. 

.Ibiioruial  .Issociatcd  }forciiu'i!ts. — Not 
tested. 

Xerz'c  Status. — No  observation. 

Gexer.\l  Si-:xsorv. — 'l\)uch:  Perception 
of  cotton  is  diminished  over  lioth  legs  but  is 
absent  only  on  the  soles  of  the  feet  and  in  a 
small  area  aliout  two  inches  in  diameter  over 
the  anterior  portion  of  the  left  ankle.  There 
is  no  siiarp  dividing  line  lietween  the  ab- 
normal and  normal  sensation,  but  sensibility 
starts  to  be  diminished  on  the  left  side  about 
the  middle  of  the  tliigli,  and  on  the  riglit  side 
below  the  knee. 

Discriiiiiiialion  between  sharp  aiul  ilull  is 
normal. 

Pain  sense  is  diminished  over  tiic  same 
areas,  Init  is  nowhere  absent.  Pain  on  tleep 
pressure  is  possibh'  less  marketl  in  the  right 
leg  thati  in  tlie  left. 

There  are  ilislincl  poinls  of  tenderness 
over  the  spines  of  the  second  and  tliird  lum- 
l)ar  vertebrae,  especially  over  the  lliird. 

Ti^'o-I^oint  Reciif/nition. — Tliere  is  con- 
si(ler;ilile  (lisUn'I);im\'  in  tlie  recognition  of 
two  points  o\iM-  both  k'gs.  Tin's  is  more 
niarki'd  on  ihu  k'I't  side  lb:in  oil  tin-  right.  On 
the  outer  si(k'  of  the  let'l  call'  llie  points  must 
be  separated  _'_'  cm.  before  tbe\'  are  per- 
ceixed  as  two.  (  )n  (he  corresponding  portion 
of  llif  I'ight  calf  lhc\  inu^l  \iv  sc'p;i|-aU'd  12 
cm,  0\(.'r  llie  k'fl  thigh  thr  (listjiiice  is  X'/< 
lo  I  J  cm.;  o\i-r  ihc  riglil  lliigli,  7  to  8  cm.; 
whik'  o\  cr  thi-  ;Lbdoini'n  the  (hstance  is  3  to 
7  cm. 

7'ciii/'i'niliirc. —  It  is  (liriiiiill  lo  oiillinc  ihc 
diminnlion  in  U-nipcr;ilm\'  sense,  bill  il 
sc'i-ms  to  be  more  iiiarlsed  on  the  righl  side. 
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There  is  a  l)and  ahout  tlie  riijiu  aiiklt-  llirci- 
inclics  in  (lianiL-ter.  and  an  area  on  tin.-  outer 
side  of  the  rii,dit  ealf  wliere  lieat  and  cold 
are  not  recosjnized  at  all.  The  sensiti\-it\'  is 
diminished  o\  er  the  entire  ri,i^lit  lejj  helow 
the  knee.  On  the  left  >ide  there  is  some 
diminution  of  discrimination  o\er  the  entire 


leg  hetween  the  ankle  and  knee. 
where  ahsent.   l'o--teriorl\   there 


hut  it  is 
is  some 


Fir,.  3.  0)Mi'.\ss  Test,  nistanc. 
poiiUs  miisl  111-  st-paralod  to  he 


(in  coiuinicUTs') 
CTO^'iiizcd  as  two. 


of  discrimination  on  each  -ide  over  the  mid- 
dle of  the  thigh  as  high  as  the  Imttock. 

Vibratory. — The  vihralions  of  a  tuning 
fork  are  lost  over  the  entire  right  leg  with 
the  excei)tion  of  a  small  ])ortion  on  the  inner 
side  of  the  thigh  as  high  as  the  crest  of  the 
ilium,  where  the  \iI)ration<  are   fainth'  per- 


cei\e(i.  t  )n  the  left  side  vihratory  sense  is 
alisent  helow  ihc  knee.  On  apiilving  the  tun- 
ing fork  to  the  spines  f)f  the  vertelirae.  there 
is  distinct  diminution  below  the  second  lum- 
bar. .\ho\-e  this  and  over  all  the  dorsal  ver- 
tebrae and  ribs  \  ibration  i--  (.-(lualh'  well 
recognized. 

Muscle  Tciiilon  Sense. — The  iialieiu  is 
absolutely  unable  to  tell  the  position  of  the 
toes  on  the  left  side  when  they  are  markedly 
flexed  or  extended.  Slight  movements  of  the 
left  ankle  and  knee  are  also  unperccived. 
There  is  some  dislurliance  (<t  recognition  of 
position  in  the  right  toes,  but  it  is  not  nearly 
as  marked  as  on  the  left  side. 

.S7(';'(V)//;;ri,«.v. -^Familiar  articles  are  rec- 
ognized ill  either  hand. 

Cu.wi.M.  .\i;kvi;s  .\nd  He.\d.  Olfactory 
.Xerz'c  011(1  .\'ose. — The  sense  of  smell  is  nor- 
mal in  each  nostril. 

Optic  and  Ociiloiiifltor  .1  f^  pa  rat  its. — N'ision 
seems  normal.  Perimetry,  tested  with  the 
hand,  --hows  110  CMinraction  of  an\'  held. 
Kvegrounds  are  norni.al.  The  pujiils  are 
moderateh'  dilatetl.  circular,  regular  and 
ecfual.  P>oth  react  activel\-  to  li.ght  and  on  ac- 
commodation. The  palpebral  fissures  are 
e(|ual  and  normal.  There  is  no  exo|)hthaI- 
mos.  enoijhthalmos  or  ])tosis.  Strabismus 
and  nystagmus  are  absent.  There  is  no  lim- 
itation of  the  conjugated  eye  movements. 

Acoustic  .Xcr'Z'c  and  Ear. — Hearing  is 
normal  on  each  side.  Air  conductitui  is 
greater  than  bone. 

Trigeminus  Xerre  and  .Mouth. — The  cor- 
neal reflex  is  ]iresent  on  each  side.  The 
movements  of  the  jaw  are  free  and  c(|ual. 

Facia!  .\'er7'e  and  Face. — Xo  weaknos  ni 
either  side  can  be  determined. 

GlossopIiaryiH/eus  and  I'ai/us  .Xerres, 
Pharyn.v  and  Larynx. — The  uvula  is  in  the 
median  pl.ine.  I'.oth  palatal  reflexes  and  the 
pharyngeal  rellex  are  present.  Swallowing 
is  normal. 

Spinal  .Accessory  Xerre. —  Normal. 

Hypoglossns  Xerre  and  Tongue. — The 
t<ingue  is  jirotruded  mesially  and  moves  nor- 
malh'  in  all  directions. 
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LABORATORY    EXAMINATIONS 

Blood  ll'asscnnaini,  Xovembcr  17,  1920 

Alcohol  antigen   Negative 

Cholesterin   antigen    Xegative 

Sfii'ol  Fluid 

Amount     15  cc- 

Appearance    Clear 

Pressure     Xonmal 

Cells     10  lymphocytes 

Globulin    Xegative 

Wassermann 

Alcohol     Xegative 

Cholesterin     Xegative 

Gold  curve  4-5.  4-5,  4-5.  3.  3.  3.  2,  1,0.  o. 
X-Ray  Examination  of  Lumbar  Sf<inc 

Xo  indication  of  disease  in  the  lumliar  ver- 
tebrae except  for  a  slight  lipping  in  the 
lumbosacral  joint. 

Urine  Xovember  22,  1920 

Color   Amber 

Reaction    ^cid 

Specific   gravity    1.018 

Turbidity    Xone 

Albumin    Xone 

Glucose     Xone 

Microscopic   examination    ...X'egativc 


Sl.'.M.M-\KV   .\ND  CONCLISIONS 

The  histi)r\-  is  that  of  a  j.;ra(luall\"  progres- 
sive lesion  of  the  cord  i.f  twd  years' 
duration.  For  the  first  \ear  and  ;l  halt  the 
symptoins  were  those  of  a  hemiparaples^ia. 
and  it  is  only  during  the  past  few  months 
that  evidences  of  involvement  of  hoth  sides 
of  the  cord  have  developed.  At  present  the 
motor  symptoms  are  mainly  confined  to  tlie 
left  side  and  consi.st  of  weakness  of  the 
muscles  of  the  thigh,  calf  and  fuot.  hyper- 
active knee  and  ankle  reflexes  and  a  positive 
Habin.ski.  The  Bahinski  refle.x  is  present  also 
on  the  right  side,  though  there  is  no  definite 
muscular  weakness  denionstraljle  in  this 
limb. 

The  sensory  disturbances  are  mainly  con- 
fined to  the  posterior  column.  There  is 
hypaesthesia  over  the  left  leg  below  the  cen- 
ter of  the  thigh,  and  of  the  right  leg  below 
the  knee.  The  sensations  of  ])ain  and  tem- 
perature are  not  normal,  the  disturbances 
being  more  on  the  right  side,  lint  noi  ciinrnicd 
to  areas  that  make  them  ut  ninrh  iniali/.ing 


value.  Determination  of  positii>n  and  passive 
nio\  ement  is  defective  in  the  left  toes,  ankle, 
knee  and  possililv  the  liip,  and  also,  hut  to  a 
less  extent,  in  the  right  toes.  \'ibration 
sense  is  lost  over  both  legs  below  the  crests 
of  the  ilia,  except  on  the  upper  and  inner 
surfaces  of  the  thighs.  It  is  diminished  be- 
low the  groin.  Posteriorly,  the  loss  is  not  as 
extensive,  being  only  partial  on  the  upper 
three-fourths  of  the  right  thigh  and  over  the 
inner  surface  of  the  left  thigh.  However, 
there  is  a  definite  diminution  c\ery where 
below  the  spine  of  the  second  kinibar  ver- 
tebra. ( )n  the  vertebral  spines  and  the  soft 
tissues  above,  the  vibrations  are  everywhere 
verv  di.stinct.  The  disturbance  of  vibratory 
sense  thus  gives  the  most  definite  evidence  as 
to  the  level  of  the  lesion,  and  places  it  at 
about  the  second  lumbar  segment. 

The  progressive  development  of  a  lo- 
calized lesion  of  the  cord  would  suggest  a 
neoijlasm  or  possibly  a  gummatous  forma- 
tion. The  latter  is  ruled  out  by  the  negative 
blood  and  spinal  lluid  findings.  Multiple 
sclerosis  is  unlikely  in  view  of  the  fact  that 
the  history  indicates  a  single  lesion  involving 
first  one  half  of  the  cord  and  gradually 
spreading  to  the  other.  The  negative  .r-ray 
and  absence  of  root  symptoms  would  indicate 
an  intramedullary  lesion.  The  tentative  diag- 
nosis is  therefore  an  intramedullary  tumor 
of  the  cord  at  approximately  the  lev  el  of  the 
second  hinibar  segment. 

niscusssiON 

l)k.  .Stuokc.  It  seems  to  me  I'allier  liai'd  to 
localize  this  lesion  willi  ii)ni]ilelely  consistent 
results.  The  pain  and  Icniperalure  disturb- 
ance below  llie  level  of  llie  lesion  seems  to 
show  dial  v\e  iiiiisl  be  dealini^  vvilli  a  gray 
lesion  ami  not  a  trad  lesion.  (  )ii  llie  other  hand 
the  loss  (jf  piisition,  niovenieni  .uid  viliratiuv 
senses  ])oints  to  the  posterior  columns. 

1  agree  with  Dr.  llowe  in  regard  to  llie  lo- 
cation of  the  lesion,  although  it  seems  unusual 
that  the  pain  and  lein|)erature  disturbances  are 
on  tiie  o|)])osite  side.  When  we  gel  a  bilateral 
lesion  like  tliat  it  is  rather  dinicult  to  decide 
oil  the  exact  location.  I  believe  that  the  major 
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lesiiin    is   on    tlie   left,   but   extending;   n\er   tt> 
the  other  side. 

I  )k.  \\'i:ciisi.i;Iv.  It  sti'ikes  me  that  it  is  not 
quite  in  the  cord  itself.  If  so  we  would  ha\e 
greater  disturbance  of  the  bladiler  and  rectal 
control.  I  belie\e  the  tumor  is  extra-meduUarv . 

This  shov\s  a  little  bit  of  a  Brovvn-Sequard 
symptom,  sucli  as  we  are  apt  to  see  clinicall}', 
with  loss  of  pain  and  tenqjerature  sense. 

.\s  to  the  location  of  the  lesion,  if  it  is  at 
the  second  lumbar  segment,  we  ought  not  If) 
ha\e  an  increased  knee  jerk.  'Ihe  sensory 
synq)toms — at  least  the  xibratory,  go  to  the 
I2th  dorsal  or  the  rtrst  lumbar.  I  should  say 
that  the  lesion  is  twu  or  three  segments 
higher,  about  the  iJth  ilors;d. 

.\s  to  treatment,  it  seeni>  to  me  that  an  ex- 
])loratory  oper.ition  is  indicated. 

Div.  C'.xsAMAjoN.  The  points  that  Dr.  Howe 
made  are  pretty  carefull\'  brought  out.  The 
lesion  can  liardlx  l)e  doubted.  As  Dr.  .'-Strong 
l)ointeil  out,  1  think  it  is  in  the  gray.  And  it 
seems  to  me  that  we  are  dealing  w  ith  an  intra- 
and  not  an  extra-medullary  lesion. 

1  think  that  the  question  of  syringomyelia 
should  be  considered  here.  The  patient  is  a  bit 
old  for  a  beginning  syringomyelia  but  never- 
theless not  too  old.  The  presence  of  this  fairly 
rajiidly  growing  lesion  beginning  in  the  con' 
and  extending  into  the  posterior  columns 
might  as  easily  be  a  syringomyelia.  Syringomy- 
elias start  in  that  posterior  primitixe  cell  sjiui' 
and  generally  enlarge  posteriorly,  and  then  as 
a  rule  turn,  but  keeping  a  good  ])art  of  the  wa\ 
in  the  jHJSterior  column. 

There  seems  to  be  an  absence  of  the  pres- 
sure signs  in  this  case  that  one  would  expect, 
especially  an  absence  of  globulin  in  the  spinal 
lluid  and  also  an  absence  of  the  xellow  color 
in  the  fluid.  So  that  we  must  be  careful  in 
making  a  diagnosis  of  neo])lasm,  es])eciall\  in 
view  of  operation.  As  far  as  treatment  of  the 
case  is  concerned  T  think  an  operation  is  indi 
cated,  .Surely  an  exjiloratory  operation  can  do 
no  h.ai-m  if  it  is  syringomyelia.  If  it  i'~  an 
intramedullar\  lesion,  it  might  be  small  enough 
— provided  it  be  an  endothelioma  to  be  re- 
moved. In  any  e\ent  it  is  worth  a  tri.il. 

I  think  the  patient  should  be  advised  to  have 
an  operation.  The  |)rognosis  should  be  guarded 
for  the   ])ossihility   of   s\  ringomx  clia   must   I'C 


considered.  The  normal  s|)inal  lluid  and  the 
normal  serology  exclude  syphilis.  I'ut  the  gold 
curve  woulil  not  necessarily  e.xclude  syringo- 
myelia. 

Dk.  'J'ii..ni;v.  Tingling  in  the  left  great  toe 
is  certainly  not  an  intramedullary  symptom 
in  my  opinion.  My  first  interpretation  would 
be  that  it  was  an  irritative  lesion,  ])robably  ex- 
tramedullary  or  root.  The  stiffness  and  weak- 
ness in  tlie  left  leg  could  easily  enough  fall 
into  that  same  group.  The  occurrence  of  the 
d\suria  looks  like  an  irritative  change,  I 
should  say  an  irritative  cord  disturbance.  Pain 
in  the  buttock,  even  transitory  pain,  to  my 
mind  i-;  one  of  the  most  important  symptoms 
which  we  lia\e  in  cord  e.xtramedullary  le- 
sions. Dr.  Riley  and  I  have  had  a  case  under 
observation  for  over  a  year  which  we  had 
interjiretated  in  various  ways.  There  was  a 
history  of  p.ain  in  the  left  shoulder  for  a  short 
time  on  two  occasions.  .\t  operation  a  cord  tu- 
mor was  found.  That  jiain  to  my  mind  indi- 
cates an  irritative  root  lesion. 

.\ow  as  to  the  dysuria  and  the  type  of  dys- 
mia  which  the  patient  has.  A[)i)arently  when 
the  bladder  becomes  distended  with  urine  the 
l)atient  has  difficulty  in  the  control  of  the 
s]ihincter,  and  either  rapidly  expels  the  urine 
without  control  or  else  has  retention,  or,  when 
it  is  passed,  has  a  sensation  of  ])ain.  In  my 
ex])erience  that  is  not  the  kind  of  thing  we  get 
from  intramedullary  tumors,  but  it  is  seen  in 
low  extramedullary  cord  tumors  and  therefore 
1  think  it  fits  into  that  i)icture  more  than  into 
any  other. 

Xumbness  in  the  left  leg  seems  to  indicate 
an  extension  of  the  lesion,  [lassing  more  into  a 
destructive  phase  and  i)roducing  a  sensory  loss 
subjectively.  This  extension  also  shows  that 
the  lesion  is  a  growing  one.  Numbness  of  the 
right  foot  shows  a  still  further  extension  of 
tlie  tumor. 

.\t  the  pre>ent  time  the  patient  has  an  ataxic 
licmiparaplegia  greater  on  the  left  than  on  the 
right.  We  know  that  the  left  ])ryamidal  tract 
h;i^  been  compressed,  is  more  or  less  out  of 
commission,  .ind  that  the  right  is  becoming 
impaireil  because  we  have  upper  motor  neu- 
rone s\mi)toms  on  both  sides. 

That  would  be  an  unusual  thing  in  an  intra- 
medullary lesion.  It  might  occur,  but  it  seems 
to  me  more  of   a   destructive  process,  civiss- 


142 


Extra-Medullarv  Fibroneuronia 


ing  from  the  left  until  it  has  involved  the  right. 

The  sensory  changes  do  not  resemble  those 
of  syringomyelia  or  multiple  sclerosis. 

The  condition  seems  to  me  to  be  the  result 
of  an  irritative  disturbance  which  gradually 
extended  until  it  became  a  destructive  one ; 
and  from  the  fact  that  there  were  root  signs,  it 
is  more  probably  extra-  than  intra-medullary. 

As  to  localization,  there  can  be  no  doubt 


Dr.  Osx.\to.  Would  Dr.  Tilney  giviC  any 
localizing  importance  to  the  nature  of  the 
bladder  disturbance? 

Dr.  Tilxev.  Yes.  I  think  that  a  lower  lum- 
bosacral involvement  would  gi\e  just  this 
;ype  of  dysuria. 

Dr.  Strong.  One  iioint  I  would  like  to  raise 


''-  V^' 


Fig.  4.  Sf.ction  of  Tumor  .Sirowixf,  Hisrni.ocic.Ai.  Cii.xu.vctkh  ok  (Iudwiii — Fiiii(()Ni;unoM.\. 


that  it  is  a  cord  lesion  on  account  of  the 
sensory  and  root  symptoms. 

In  making  a  tentative  diagnosis  I  would 
i^ut  e.Ntra-medullary  netjplasm  lirst.  I  would 
consider  an  extra-medullary  one,  but  put  it 
lower  on  the  list,  with  syringomyelia  still 
lower,  and  multij)le  sclerosis  last  of  all. 

l-inally,  as  to  the  treatment :  A  case  like  this 
unquestionably  deserves  an  exploration,  as  a 
result  of  which  I  should  expect  to  Find  a  cord 

'Umor   at   about    thr-    level    i.f    tlie    lir>.t    luilll)ar 

vertebra. 


is — is  the  hemipara])legia  really  ,il;i.\ic  ov  the 
result  of  weakness? 

.\notlier  puinl  :  I  do  uul  think  .•in  oxlra- 
medullar\  locatidu  explains  the  ilissocialion 
cif  sensory  changes. 

IJR.  .S-|-()OKi-;v.  Does  Dr.  Tilney  consicler  the 
tingling  indicative  of  a  root  lesion?  If  so,  we 
ought  to  call  the  ])f)int  of  tingling  the  initial 
])oinl  at  wliich  the  tumor  began,  and  ilicn  the 
level  which  supjilics  the  left  great  toe  wunlil 
'■  the  '■lie  of  the  bei^inning  of  the  lesion. 
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Dk.  Tii.nkv.  I'rom  hij,di  cervical  lesions  we 
sometimes  get  low  cervical  symptoms.  For  ex- 
ample, in  the  case  I  cited,  there  was  atro]jhy 
in  the  hands  with  a  tumor  confined  to  the  fifth 
cervical  segment  of  the  cord — way  below  the 
site  of  the  tumor. 

(>ri-;K.\ri(i.\ 

January  11.  itjji.  I,;miiiK-ctnni\-  In'  Hr. 
Lainljc;"t.  .\  tuiiinr  \\a>  fnund  1  in  the  dursal 
aspect  of  the  cord  at  the  lc\cl  ni  the  .second 
and  third  hunhar  scgnicnl-.  The  tiunor  was 
ahiiut  1  '  _.  cm.  in  length  and  nearl\-  as  hruad 
as  the  curd.  It  was  not  adherent  to  the  dura 
at  any  pciint.  it  was  dissected  free  from  tiie 
cord  and  seemed  definitcK'  outlined  and  en- 
cajjsidated.  The  tunmr  \\a>  lirni.  honin- 
i,a'neous  and  sectii>ned  like  lihrous  tissue. 

I'A  rTioi.o(;K-.M.  E.\.\Mi.\.\rio.\   oi--  tv'mou 

TISSIE 

The  section  w  a>  ciini])()sed  of  twn  njorphw- 


lngirall\  different  types  of  cells.  One  portion 
had  the  appearance  of  fibrous  tissue  and  oc- 
curred in  bands,  while  the  other  was  homo- 
geneiius.  loo,sely  connected  tissue,  and 
fiirnied  tiie  main  bulk  of  the  tumor.  The 
libnuis  bands  coursed  irregularly  through 
the  section.  In  some  areas  they  formed 
spiral  whirls,  while  in  others  they  were  in- 
terlaced in  a  reticular  manner,  forming  a 
C'larse  network.  The  cells  forming  tliese 
liaiid>  were  long  and  spindle-shajjed.  The 
nuclei  were  long  and  narrow  and  in  some 
areas  were  arranged  in  parallel  rows,  the 
piirtidii  of  the  fibers  between  these  collec- 
tiiius  111  nuclei  haxing  a  hyalinized  appear- 
ance. The  i)rincipal  tissue  was  made  up  of 
cell.-  with  munded  nuclei  and  indistinct  cell 
outlines.  These  cells  were  loosely  connected 
together  and  irregularly  disposed. 

The  ap])earance  of  tiiis  tumor  was  verv 
similar  tn  tlii  ise  arising  from  die  acoustic 
ner\  e. 

PiaijiioMS. — Fibroiieuroma. 


DISCRETE  THERMAL  CHANGES  IN  SPINAL  SYPHILIS 

Ev  CHARLES  A.  McKEXDRF-E,  .M.D. 

Associate  Professor  of  Xeiirolog\-,  New  York  Post- Graduate  Medical  College  ;\iul  Hospital 
Associate  in  Xeurolosjv,  Cohiniliia  I'nixersitv 


The  dissociation  in  thermal  sensibiHty 
sometimes  seen  in  intra-medullary  spinal  le- 
sions, is  a  matter  of  great  interest  to  lis,  be- 
cause up  to  the  present  time  we  have  no 
established  anatomical  explanation  of  the 
phenomenon.  Our  clinical  experience  as- 
sures us  however  that  after  peripheral  tiliers 
have  become  recombined  and  redistributed 
within  the  cord  substance,  those  carrying 
heat  impulses  are  discretely  separated  from 
those  carrving  cold.  And  there  is  abundant 
evidence  that  the  pain  elements  are  likewise 
discretely  placed  within  the  spinothalamic 
tract.  The  work  of  Elead  emphasizes,  upon 
tlieoretical  grounds,  the  establishment  within 
the  cijrd  of  secondary  paths  for  the  transmis- 
sion of  si)ecific  afferent  stimuli ;  but  the  close 
anatomical  association  of  the  three  forms  of 
protii|)athic  sensibility  within  the  spino- 
thalamic patiiway  makes  it  difficult  for  us  to 
understand  the  escape  of  one  or  another 
form  when  tiie  lesion  is  manifestl\-  a  diffuse 
■ne. 

Such  a  [jrobiem  is  encountered  in  tiie  fol- 
lowing case,  which  I  ])resent  from  the  stand- 
))oint  of  differential  diagnosis,  as  well  as  to 
record  these  raliier  uncommon  sensory 
disturbances. 

Patient. — I'r.'ink  1'.;  married;  ( lernian 
born;  aged  thirty-eight;  occu])ation,  "tester." 

Present  Illness.  Complainls. —  i.  Weak- 
ness in  both  legs,  the  riglit  !)eing  more  af- 
fected than  the  left.  2.  (ireal  difncully  in 
walking.  3.  Fain  in  Iiack.  4.  I'ainful  niiclm- 
ition.  5.  Constii)atif>n. 

Date  of  first  symptom. — Tliree  and  a 
half  years  ago.  f)nset,  gr;idual ;  progress, 
worse. 

The  jialiciil  liad  not  liail  any  serious  ill- 
ness (ij)  lo  the  onset  of  his  ])resent  trouble. 
lie  had  a  so-called  gonorrhea  ten  vears 
■go,  with  "iiimples"  on  his  thighs  and  ab- 
domen which  lasted  two  or  three  weeks.  Six 
M'risciitcd  at  :i  clinical  conference  at  the  .VciiroloKic 
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years  ago  he  had  headache  that  was  con- 
stant for  about  three  weeks,  which  gradually 
subsided  under  luedication.  There  has  never 
been  any  vomiting. 

With  reference  to  his  \enereal  infection 
he  sa\-s  that  he  has  had  two  blood  \\'asser- 
mann  tests  and  two  spinal  fluid  examina- 
tions that  were  negative.  However,  he  has 
had  other  blood  examinations,  the  results  of 
which  he  does  not  know,  .V  pinsician  gave 
him  thirt}-  mercury  injections  and  tablets  by 
mouth. 

Four  years  ago  he  and  a  helper  carried  a 
kitchen  range  up  two  flights  of  stairs,  and  he 
recalls  that  this  effort  was  a  great  strain 
upon  him,  but  he  did  not  note  any  untoward 
results. 

In -January,  1917,  while  at  work  in  a  \ery 
cold  warehouse,  he  noticed  a  severe  pain  in 
his  urethra  when  he  attempted  to  pass  water. 
'Hiis  pain  hccanie  progressively  worse  until 
he  went  to  a  physician  whose  medicine  he 
ihink's  relieved  him  for  a  time.  Ouring  the 
period  of  Januar\  to  April  of  that  \ear  he 
had  also  noted  a  progressi\el\  increasing 
tiredness  in  his  legs,  muil  the  first  of  A])i-il, 
when  it  became  almost  impossible  fo|-  him 
to  nio\e  tile  right  leg.  .\s  far  as  lie  can  recall 
the  left  leg  was  not  affected  heMHul  being 
easily  fatigued,  lie  beliews  that  in  the  past 
three  years  the  right  leg  has  becoiiK'  more 
useful.  The  left  leg  first  becanu'  tnnibk'sonic 
ill  .\ugusl,  ii)-'ii,  tile  coiiiplainl  being  a 
sensation  o|  "pins  and  needles"  when  he 
sti'pped  upon  tln'  left    fo<it. 

The  patient  has  indulged  e.xci'ssiveh  in 
collce  and  alcolidl.  Me  was  fonnerh'  eiii- 
]ilo\ed  in  a  wine  room,  and  drank  coiislanlK 
lip  to  four  \ears  ago.  Since  the  onset  of  his 
illness  he  has  not  taken  alcolml  in  aii\  form. 
Mis  se.Niial  powi-r  has  diininished  consider- 
ably. Mis  bowels  are  \  cr\  iniicli  cons!  ipaled. 
.Micturition  is  |jaiiifiil  lo  him.  frc(|iienl,  and 
extremely  urgent,  .\t  times  lu'  is  incoiitineiil 

al   hislilnic,  from  llii'  service  of  the  iMiiirlh   Division. 
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if  he  (lues  IK  it  reach  a  Inik-l  in  time.   He  ha- 
noeluria  <  mee  nr  t\\  ice. 

11ic  faniih-  liislorv  is  entirely  ne.!,'ative. 

XKlkdl.dliK    \l.    :;XAM  I  \.\l  Ili.N 

.Ibnoniial  .  I llihidcs  ainl  I 'rfoniii/ics. — 
Patient  walks  with  a  lane,  hent  sli,i,'htl\'  fur- 
ward. 

(Jaif. — Typically  spastic  ,!:,Mit,  ri.t;ht  let;-  he- 
in^'  more  invulved  than  the  left.  .Autuniatic 
as.sociated  ninvenient-  of  arms,  head  and 
trunk  normal. 

('(iiinlimilinii. — There  is  im  eipiilihratory 
disturhance.  There  i>  apparently  nu  mm- 
e(|uilihral()ry  ataxia,  aithoii,<,di  the  ])alient's 
legs  are  so  hviiertunic  that  it  is  inipn>.>-ihle  to 
perform  the  heel-to-knee  tests.  The  arms  are 
normal.  There  is  no  .adiadochukinesis. 

Skilled  .Ids. — i  handwriting  i>-  normal. 
Si)cech  is  n<irmal. 

AInioruial  I  nrolunlary  M  uri-iiu-iils. — 
There  is  Mime  irenmr  uf  the  nutstretched 
hands  and  lini^ers,  Inil  it  di'c--  not  seem 
l)athological. 

I\  c  flexes. • 

l.KKI'                                     Uft  Rixjlil 

]a\v    iiol  elicited  not  elicited 

rccloral    nol  clicilcd  uoi  elicited 

Biceps     2  2 

Triceps     2  2 

Radial     2  2 

Supratcllar    " 3  -( 

Ankle  clonus   o  pcrmamnt 

Patellar    ,!  4 

Achilles    4  ,S 

Sri'KKCRI.M. 

Supra-utntiilical      ')  O 

Suprapidiic o  o 

I'pper  lateral  alidominal   . . .  o  o 

Lower  lateral  alidominal   .  . .  o  o 

riaiilar   llexion    o  o 

l?aliinslii     I  I 

Fanning   o  o 

Chaddock   I  i 

Oppenheim    i  i 

Gordon  •  • o  o 

Schiller   o?  o? 

I  =  present;  2  —  active;  ,?  =:  very  active;  4  =  very 

active  with  transitory  clonus;  5  =   with  iiermaneiU 
clonus ;  o  =  absent. 

.Mii.wie  Streiu/tli. — .\rm  :md  trunk  t;i-oup> 
are  normal.  1  .e,L;s  not  s;itisf;ictorily  tested 
hecattse  of  li\  pertonicity. 


.MtiA-eIc  StatiLW — Xo  atrophy  or  hyper- 
trophy noted.  Marked  hy])ertonicity  of 
lower  extremities.  Arms  normal. 

( ii;\i;R.\i.  Si'.xsoKv. — The  sensory  exam- 
inations were  made  on  many  occasions,  and 
identical  results  were  (jbtained. 

I'mtch. — There  is  a  very  qucstionahle 
dimintition  over  the  posterior  portions  of  the 
le.i;  area,  right  and  left,  but  everywhere  else 
touch  is  normal. 

/'(/(/;. — Tliere  is  no  de\  iation  from  the 
normal  in  any  jiart  of  the  hody.  Deep  and 
superficial    pain    >ense   are   alike   unallected. 

Temperature. — Here  very  striking  results 
are  obtained.  Cool  and  ice  cold  stinuili  are 
interpreted  correctly  all  over  the  l)ody.  The 
lower  extremities  are  examined  repeatedly, 
and  the  findings  arc  constantly  the  same. 

(  )n  the  other  hand,  warm  and  hot  stimuli 
are  interpreted  almost  invariably  as  "cold" 
in  the  lower  extremities.  The  marked  dis- 
turbance reaches  as  high  as  the  iliac  crest 
line  anteriorly  and  to  the  mid-gluteal  region 
posteriorly.  .Xbove  the>e  lines,  the  sensation 
is  absolutely  normal. 

I'ihratidii. — X'ibratory  sense  is  normal  in 
all  parts  of  the  body. 

.]/ii.sele  Teiuliui. — There  is  no  disturbance 
of  position  or  joint  sense  in  the  lower  ex- 
tremities. 

Cu.\xiAi.  Xkuvks. — Olfaelory  uiul  nose 
not  examined. 

Optie.  oeuloiiiotor,  Iroelileor  and  ululti- 
eeii.<  »(Trc.v  and  uMie  apparatu.';:  ITindi. 
normal.  I'upils.  e(|ual,  central,  regular,  re- 
acting well  to  light  and  convergence.  There 
are  no  limitations  of  movement  of  the  eyes. 
Xo  nystagmus,  jilosis.  exopblhalmtts.  or 
enophtb.almus. 

P;tlpebr,il  lissures  equal.  Tiitient  says  be 
ba>  had  an  occasional  scpiint  since  birth. 
(Dr.  W  ;ird  llolden  reports  eyes  negative, 
exce])t  for  periodical  convergent  strabismus 
of  long  standing.) 

. /((U/.v/iV  .Vcrrv  and  liar. — Xot  testetl. 
'rric/eiiiiniis    and     Mouth. — Motor     tifth 
normal.  Sensory  fifth  nonnal.  Sever.al  teeth 
need  investi.gatioii. 
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Facial  and  Face. — Taste  not  tested,  ^lo- 
tor  seventli  normal  in  all  tests.  Associated 
movements  of  face,  eyes  and  head  normal. 
\'asomolor  status  normal. 

Glossopharyngeiis,  J'ac/iis,  Pharynx  and 
Larynx. — Uvula  rises  in  mid-line.  Phona- 
tion  normal,  swallowing  normal. 

Sl>inal  Accessory. — No  abnormality-. 

Hvpoglos.uts  and  Tongue. — Tong\ie  pro- 
trudes in  midline.  Movement  in  all  direc- 
tions normal.  Trophic  status  normal. 

Mext.xl  Statl'S. — Xornial  intelligence. 
Emotional  state  normal.  Attention  and 
memory  normal. 

Systemic. — Tegumentary  status  normal. 
There  is  a  marked  thickening  of  the  skin  of 
the  sole  of  the  left  foot.  Glandular  status 
normal.  Cardio-vascular:  pulse,  normal. 
Systolic  pressure,  140.  Heart  negative.  .\1j- 
domen  negative.  Genito-urinar\-  (see  hi>- 
tory. ) 

Skeletal. — A'-ray  of  dorsal  and  lumljar 
spine  shows  evidence  of  bony  excrescence 
formation  between  the  outer  bf)rders  of  the 
third  and  fourtii  lumbar  verteljrae,  and 
ailing  the  ui)per  surface  of  tlic  third  lumljar 
vertebra. 

L.MJORATORY  TliSTS. 

Blood  IVasserniann  : 

Sept.  28,  1920 one  plus 

Oct.  I,  1920 four  plus 

October  5,  1920 four  plus 

Spinal  Fluid. — Sept.  28,  1920.  No  cells,  glo- 
bulin not  in  excess,  sugar  present,  Wasser- 
mann  negative.  (  olloidal  gold    11  1  1  10. 

Sr.M.MAKV  Ol'   rATIini.OCICAl,  KINDINCS 

1.  spastic  paraplegia. 

2.  Absence  of  thermal  senNJbilii)  for 
warm  and  h(;t  stimuli  up  to  the  level  a])- 
proximating  lower  dorsal  segments,  with 
preservation  of  cool  and  cold  .sensibilty. 

3.  O.stco-arthritis  of  lumi)ar  spine. 

4.  Three  positive  VVassennann  rcniion- 
in  the  blorjd  serum. 


DISCUSSIOX 

From  the  standpoint  of  symptomatology, 
it  is  essential  to  recount  the  oustanding 
complaints  from  which  the  patient  has  suf- 
fered in  the  past  three  and  a  half  years.  The 
dvsuria  with  which  his  trouble  began  un- 
doubtedl)-  represents  an  organic  disturb- 
ance of  the  cord  substance.  The  progressive 
weakness  of  the  legs  represents,  to  my  mind, 
a  vascular  degenerative  process  affecting 
chieH}-  the  lateral  pyramidal  tracts.  While 
there  never  were  signs  of  intermittent 
claudication  of  the  spinal  tyiic,  the  history 
is  suggestive  of  such  vascular  changes.  The 
patient  has  become  gradually  conscious  of 
the  involvement  of  both  lower  extremities. 
We  have  seen  in  our  examination  the  posi- 
tive signs  of  bilateral  pyramidal  tract  dis- 
turbance in  the  cord.  The  frequency  and 
urgencv  of  micturition  are  explained  by 
these  signs.  The  "pins  and  needles"  sensa- 
tion in  the  left  foot  is  probably  due  to  the 
thickened  skin  of  the  sole.  The  pain  in  die 
back  is  probably  accounted  for  by  the  osteo- 
arthritis. 

We  are  dealing  therefe)re  with  a  gradually 
])rogressive  disease  which- has  thus  far  been 
limited  to  the  lateral  pyramidal  tracts,  with 
e\idence  also  of  dissociated  thermal  sensi- 
bility. 

Primary  Lateral  sclerosis  does  noli)resent 
sensor}-  symi)tonis.  Multiple  sclerosis,  on 
the  other  hand,  may  give  us  this  picture,  but 
I  believe  the  jialient's  age,  absence  of  eye 
signs,  speech  dislurhance  and  variation  in 
symi)toms.  (|nite  eliminate  such  a  |)ossil)ility 
after  the  la])se  of  nearly  iDin-  \ears. 

Spinal  cord  tnnior  may  f rr(|iK-nlly  give 
•ucli  a  liis|or\,  lull  I  l)flie\c  willi  such  evi- 
dence of  dilTiise  bilateral  dislurhance,  the 
sensor\'  s\ni|itonis  should  be  nuicli  more  ex- 
tensive. There  is  iio  indication  o|  a  level  le- 
gion. The  spinal  lluid  shows  no  xantho- 
chromia. 

Svringonuelia  has  in  sexeral  instances 
shown  distm-bances  in  warm  and  liol  per- 
ception before  loss  of  cool  and  cold.  As  a 
mailer  of  fact  we  liiid  in  llie  lileratiire  many 
clinical  cases  rcprcsculing  slow  compression 
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<j|  tin-  C(jr(l  ill  which  ihi-  dissociation  lias 
Ix'L-ii  noted  durint;-  the  onset.  But  in  lont;- 
standing  cases  such  a  finding  is  extremely 
rare.  I  believe  that  in  this  particular  instance 
s\'ringomyelia  ma_\'  he  ruled  out  hecause  ot 
extensive  pyramidal  invohenierit  ])lus  the 
aho\e  ])eculiar  sensory  signs  with  no  in- 
voKenient  of  the  anterior  gray  or  posterior 
columns. 

The  picture  presented  al)o\e  is  prohahly 
that  of  syphilitic  degenerati\e  processes 
within  the  cord  sulistancc.  The  predilection 
of  vascular  syphilis  for  the  lower  dorsal  and 
lunihar  regions  is  well  known.  The  blood 
serology  is  strongly  positive.  The  course  of 
the  disease  is  <|uite  characteristic.  The  ex- 
planation of  the  sensory  findings  is  not  sat- 
isfactoriK   made.  In  such  a  diffuse  lesion  as 


we  must  have  here  it  is  most  difilicult  to  ex- 
plain tile  significance  of  such  a  dissociation 
of  sensation  within  the  spinothalamic 
tracts,  dislurhance  in  which  usually  gives  us 
not  oiih'  thermal  <hsturbances  to  all  forms 
of  stimulation,  iiut  also  interference  with 
pain  perce])tion.  It  is  certain  however  that 
ill  tiiis  case,  in  spite  of  their  close  relation- 
shi]).  the  cold  and  ]iain  jiathways  have  en- 
tirely e-caped,  while  the  fibers  conveying 
heat  impulses  have  beeii  profoundly  affected. 
W  illi  reference  to  treatment,  1  advise  in- 
travenous neo-sal\  arsan,  mercury  by  inunc- 
tion, m;issage,  and  passive  movements. 

The  prognosis  in  this  case  is  not  good,  but 
with  proper  attention  I  believe  the  patient 
ma\'  reasonably  expect  that  the  progress  of 
the  disease  will  be  checked. 


THE  DIAGNOSIS  OF  MULTIPLE  SCLEROSIS  IN  THE  ABSENCE 
OF  THE  TRIAD  OF  CHARCOT 
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W'liat  is  multiple  sclerosis  clinically  ?  That 
is  the  particular  interest  attaching  to  this 
case.  The  syniptomatt>logy  indicates  a  multi- 
plicitv  of  lesions  within  the  central  nervous 
svstem,  although  none  of  the  symptoms  of 
the  classical  triad  of  Charcot  is  present.  The 
patient  presents  neither  scanning  speech,  in- 
tention tremor,  nor  nystagmus.  On  the  other 
hand,  dissemination  of  the  pathological  pro- 
cess is  manifested  in  many  other  clinical 
details. 

The  patient,  a  healthy-loi  iking  married 
woman,  twenty-live  years  of  age,  came  U>  the 
N'anderbilt  Clinic  on  December  8,  1920.  witii 
the  following  history: 

In  December,  1916,  six  ni<intlis  after  she 
had  given  birth  to  her  first  child,  she  had  a 
mild  attack  oi  acute  nephritic  <if  a  few  days' 
duration.  While  she  was  recovering  from  the 
illness,  a  week  after  its  onset,  her  legs  be- 
came weak  and  stiff;  and  the  disability  in- 
creased so  rapidly,  that  in  two  or  three  days 
she  could  neither  walk  nor  stand.  In  a  re- 
cumbent position,  and  with  her  eyes  open, 
she  could  move  lier  legs  in  any  indicated  di- 
rection, but  she  could  not  tell  which  wa\-  her 
legs  were  moved  when  her  eyes  were  closed. 
.She  thinks  she  had  lost  die  sense  of  touch  in 
her  lf)wer  limbs,  as  well  as  the  sense  of  direc- 
tion. This  condition  continued  almost  un- 
abated for  a  year.  At  the  end  of  that  time  the 
strength  in  her  legs  gradually  returned,  and 
with  it,  the  sense  of  touch  and  of  direction 
of  movement.  From  that  linn'  on  >1k-  was 
f|uite  well  until  Seiitember,  19J0,  wlien  she 
once  more  became  lame.  The  second  attack 
lasted  for  only  a  few  weeks  and  was  noi 
f|uitc  as  incai)acitating  as  the  lir-i.  riicrc 
were  periods  of  remission  varying  in  dina- 
tion  frr^m  a  few  hours  to  a  few  days,  whni 
she  could  walk,  although  with  difficulty;  and 
she  had  no  sensrirv  di>lin-bances.  The  disa- 


bility graduall}'  passed  away,  and  tor  some 
weeks  preceding  her  first  appearance  at  this 
clinic  she  had  been  cjuite  well. 

In  the  anamnesis  it  apjiears  that  the  patient 
had  always  been  in  ver\'  good  health  until 
the  attack  of  nephritis  and  subseciuent  para- 
plegia in  lOiO;  that  she  had  ne\-cr  suffered 
anv  accidental  injur\'  and  had  mulergone  no 
operations;  that  at  no  time  has  she  had  any 
convulsions,  or  sulfered  from  \isual,  audi- 
tor\-,  mental  or  emotional  dislin-bances ;  that 
for  the  last  five  years  she  has  lieen  happily 
married  to  a  health),  well-lo-do  working- 
man,  during  which  time  she  has  gi\en  liirth 
to  two  health\-  children  ;  thai  she  has  had  no 
miscarriages;  antl  that  her  ]ial)its  are  nor- 
ni;dl\'  moderate. 

The  neurological  exannnation  made  on 
December  8,  iw-'o,  brought  oiu  the  follow- 
ing facts: 

There  were  no  abnormal  attitudes  oi-  de- 
formities. Her  gait,  eNce])t  l'<ir  a  bai-ely  per- 
ceptible spasticity  of  the  right  lower  limb, 
was  normal  in  all  it^  phases,  and  si^  were  the 
associated  movements  of  tiie  trunk,  arms  and 
head. 

EquHibraiory  Ciiiiriliihilinn.  —  Slanding 
with  her  feet  together  and  her  e\es  open,  the 
])atient  was  slightly  unsle;i(l\' ;  and  she 
swaxed  distiniil)  lo  the  right  when  her  eves 
were  closed. 

llei-  iiini-Cijuilihyulni-y  tiuiyiliiuitidti,  as 
elicited  by  the  several  ajjpropriate  tests,  both 
with  exes  o|)en  and  closed,  was  noi-nial. 

She  had  no  adiadochokinesis.  no  dysme- 
tri.a  and  no  discoverable  dvssv  nergia.  She 
had  no  a]ir:i\ia  or  dvspraxia.  She  wrote  a 
fair  hand  with  f:i(ililv,  ThiTi-  w:is  no  ah- 
no|-|iialil\  w  li;ilc\  ri-  in  her  sprccli,  and  Iiei' 
conv  ci-s.-ilinn  was  llial  of  an  inlrlligcnl  and 
tlieerfnl  v  oung  woman. 

Tln'  (/(■(■/'  relieves-  were  normal,  except  the 
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patellar   and    Achilles   rellexes.    which    were  aiis  sifjn  (^f  Striimpeli.  A  siij^iit  diiiiinutiun  of 

cunsitlerahly  exaggerated.  There  \va>  a  Iran-  pain   and   temperature   sense  over   tiie   left 

sient  ankle  clonus  on  the  right  side.  lower  extremity  and  left  lower  alxlonien. 

Of  the  suffer ficial  rcflc.vcx  the  al)(loiniiia!>  Towards  evening  of  the  same  dav — janu- 

were  absent,  and  there  was  a  definite  dorsal  ar\-    14 — her  legs  once  more  l)ecame  weak 

flexion  of  the  right  big  toe.  brought  out  b\-  and    s])astic.    The    trouble    increased    rather 

ilic      I'labiii^ki.      (  )|)penlieim     and     Schiiter  more  graduallv  than  on  jirevious  occasions 

methods.  and  attained  its  height  on  the  second  or  third 

Her  iiiuscular  sli'cngth  was  normal.  day,  when  she  w;is  brought  to  the  clinic  in 

Tile  scnsorv  c.vaiiiiuatioii   showed   loiich,  that  condition.  The  neurological  examination 

localization,  pain  and  tem])erature  to  be  nor-  >howed  the  following; 

mal.  There  was  a  definite  diminution  of  llu-  The  patient  could  h;irdly  walk  without  as- 

vil)rator\'    sense    in    both    lower    exlremilie-'  --istance  on  account  of  the  s])asticitv  of  her 

from  the  knees  down.    The  sense  of  position  lower    limbs.    She   hail    a    \er\'    pronounced 

was  normal  eveiywhere,  except  in  the  right  Romberg.  A  pronounced  dorsal   flexion  of 

big  toe,  where  it  was  consideraI)ly  imi)aired.  both  great  toes  was  easily  elicited  by  every 

known  method.  The  suprapatellar,  patellar 

Ckaxi.m.    Xkrvks. — The    olf.actory    and  and  Achilles  reflexes  were  excessively  exag- 

optic  nerves  were  normal.  Outside  of  a  sliglit  geraled  on  both  sides.  A  permanent  patellar 

horizontal  nystagmoid  movenietit  wiien  the  and  ankle  clonus  was  casilv  induced  on  both 

gaze  was  directed  to  the  extreme  right,  the  sides.   .\  libio-adductor  refiex,  both  ])atellar 

oculomotor,   trochlear  and   alxlucent   nerves  and  ]ieriosteal.  was  i)resent  from  left  to  right 

showed   no   abiionnalitx.   The   other  cr.anial  .md   from  right  to  left.   The  i)ain  and  tem- 

ner\es  were  normal  as  well.  peralure    lu'paesthesia    over   the    left    lower 

Her  mental  status  showed  nothing  ;il)nor-  jimb  and  left  lower  abdomen  was  somewhat 

mal  whatever.  more    evident    than    on    January    14.    The 

Her  tctjiiuiciitary,  cardio-vascalar,  rcsf^ira-  c<indilion    of    the    crrmial    nerves    remained 

tory  and  (/aslro-iiitcstinal  ap])aratuses  were  unchanged, 

apparently  normal.  'Hic  ])atient  wa>  again  examined    m  l;mu- 

The  blood  Wasserm.ami  le-ts  and  the  urm-  ary  _'6.   The  symptoms  of  januarv    17  had 

ary  examination  made  -ome  time  later,  gave  entirely  disajjpeared  and  .so  had  the  i)ain  ;ind 

negatixe  results.  temperature  Inpaesthesia  of  Taniiary  14.  In- 

( )n  December  _'()  she  wris  again  attacked  stead  two  new  sym])toms  made  their  a])pear- 

by   paraplegia.    Iler   leg'-   became   weak   and  ;mce:    ;i   definite    rotatory   nystagmus   when 

heavy,  initil.  in  the  course  of  a    few    hours,  the   g.aze   was  directed   to  the   left  alxwe  a 

she  could  no  loug<.r  walk  ..r  stand.   This  time  horizontal;  and  a  flexion  of  the  right  thumb 

the  attack  was  accompanied  b\    ]iain  in  tin-  upon  snapi)ing  the  finger  nails — Hoffmann's 

right  side  of  the  b;ick.  abiUtt  the  lower  scapu-  sign.  The  right  T.abinski  and  the  absence  of 

lar    region.     The   .attack    listed    only    a    few  the  abdominal  reflexes  remained  unchanged, 

horns.  ,ind  the  next  d.i\    -be  w.is  .is  well  as  The  originally  barely  perceptible  spasticity  of 

ever.  erait  was  now  less  percei)tiblc  than  ever — the 

(  )n  j.anu.ary  14.  loji,  the  neurological  ex-  patient  walked  better  than  at  any  time  since 

amination  showed   the    following:    A    --ome-  her  ,i|ipear;mce  at  the  \';mderbilt  ('linic. 

what  greater  sp.asticitx   of  u,aii  dii  the  right 

side    th.an   that    observed    on    pi'ex  ions   occa- 

>              1  r    ■.    0       1           \  oikim;kkx  ri  \i.  ni.\(;xosis  axo  i-Rot.xosis 
sions.  A  moredelimte  Komherg.  A  more  ]iro- 

nounced   llabinski  on  the  right  .md  a  rather 

doubtful  one  on  the  left  side.   .\  tempor.iry  I  "pon  snbtr.acting  the  transient  and   mut- 

ankle  cloiui- on  both  sides.  Init  greater  oil  the  .able  sym])toms  observed  in  this  ]iatient   for 

left  th.m  on  the  right.  .\  right  and  left  tibi-  two  nionth<.  we  are  left  with  a  single  resid- 
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ual  sign  of  organic  disease  of  the  central 
nenous  system — the  sign  of  Babinski  on  the 
right  side.  Since,  however,  the  intensity  and 
duration  of  the  other  abnormal  manifesta- 
tions exhibited  i)y  this  patient  have  varied 
with  a  degree  of  capriciousness  which  is  in- 
consistent with  our  ideas  of  a  permanent  le- 
sion in  the  central  nervous  system,  we  can 
bv  no  means  be  certain  that  the  sign  of  Ba- 
binski may  not  disappear  any  day.  As  to 
the  absence  of  the  abdominal  reflexes,  much 
as  this  symptom  may  assist  diagnosis  in  the 
presence  of  other  definite  symptoms,  it  helps 
not  at  all  in  their  absence.  Xo  one  doubts 
Marburg's^  conclusion  that  the  absence  of 
the  abdominal  reflexes  is  the  most  constant 
accompaniment  of  multiple  sclerosis.  But 
these  reflexes  are  absent  in  a  niunber  of  other 
conditions:  and  they  are  frequently  difficult. 
and  sometimes  impossible,  to  elicit  in  a  nor- 
mal person  with  a  large  and  flabby  al)do- 
men — and  the  abdomen  of  our  patient  is 
neither  small  nor  Arm. 

The  cl^issical  symptoms  of  multiple  scle- 
rosis— scanning  speech,  intention  dyssynei"- 
gia,  definite  nystagmus  and  temporal  pallor 
of  tiie  o]jt'c  discs — are  wanting  in.  this  pa- 
tient. Yet,  while  the  sign  of  Babinski  persists. 
we  are  inclined  to  diagnose  the  disease  ;'.s 
multiple  sclerf)sis  rather  than  hy.steria.  But 
let  that  sign  disappear,  and  the  differential 
diagnosis  between  the  two  diseases  in  this 
case  must  be  extremely  difficult.  What  helps 
us  out  oi  the  present  dilemma  is  tlie  vast 
number  of  parallel  cases  recorded  l)y  compe- 
tent ob.servers  for  the  last  tliirty  years.  The 
conclusion  at  which  one  arrives  nn  ihe 
strength  of  thr>.se  observations  is  that  the 
salient  feature  of  multiple  sclerosis  is  not  so 
much  ihis  or  that  sign  or  symptom,  but  the 
extraordinary  mutability  and  evanescence  of 
all  its  abnormal  manifestations,  no  matter 
how  alarming  those  manifestations  may  l;e 
f<ir  the  time  being.  One  reads  of  Warring- 
ton's'' cases,  who  are  affected  with  blindness, 
suppo.sedly  due  to  optic  atrojiliy,  for  m(»ntiis 
and  years;  who  are  now  and  then,  in  addi- 
tion to  their  blindness,  stricken  down  with 
various  forms  of  paralyses  and  other  alarm- 


ing disturbances;  and  who  most  inconsist- 
ently suddenly  appear  in  puliiic  as  if  nothing- 
had  ever  happened  to  them.  j.  Oixon  Mann^ 
tells  of  patients  who  take  walks  of  several 
miles  between  oft-recurrini;-  ;ittacks  of  dip- 
lopia, strabismus,  spastic  paraplegia  and 
fecal  incontinence,  and  who,  when  last  seen, 
appear  to  be  quite  well.  When  such  patients 
have  the  organic  lesions  characteristic  of 
multiple  sclerosis,  then  wc  nia\-  reasonably 
assume  that  our  patient,  who  displavs  a 
similar  inconsistenc^■  of  lieliax  ior,  is  siniilarlv 
aft'ected. 

The  transience  and  mutabilit}-  of  tiie  lui- 
tient's  symptoms  can  to  a  large  extent  he  ex- 
plained in  the  light  of  a  nerve  lesion  which, 
although  it  leaves  the  axis-cylinders  denuded 
of  their  myelin  sheaths,  and  perhaps  a  good 
deal  distorted  (A.  Thomas'*),  does  not  en- 
tirely deprive  them  of  the  function  of  propa- 
gating nerve  impulses.  It  stands  to  reason 
that  such  a.xis-cvlinders  are  more  vulnerable 
to  the  action  of  the  poisons  whicli  tiow  and 
tlien  circulate  in  our  blood  for  a  time  than 
;'.re  heallhx  and  wcll-insiilated  ncr\  e  libers. 
We  can  untlerstantl  how  a  slii^iu  and  leni- 
porarv  intoxication  wiiich  \\\\\  cause  a  liead- 
aciie  or  a  "fit  of  ])lues"  in  a  ])erson  witli  nor- 
mally myelinated  ner\e  liliers,  may  cause 
alarming,  though  transient,  symptoms  in  a 
person  whose  nerve  myelin  is  denuded  in 
spots.  The  most  prominent  manifestation  of 
our  patient's  disorder — the  sign  of  Babinski 
— has  been  reiieatedly  brought  about  in  per- 
fectly healthy  persons  by  teniporar\'  poison- 
ing. The  work  of  Link'  with  scopolamine 
injections,  and  that  ot'  X'olkiiiann''  with  nior- 
ljhine-sco|)olaminc-  injeclioii>,  ilhistrale  in  a 
very  convincing  w;i\  tlu'  iirtioii  o|  transient 
poisons  upon  tlie  pathway  wliicli  liojd  in 
abevance  thr  rclle.N  dorsal  llesioii  of  the 
great  toe.  \\  hi'thiT  tlie  original  cause  of  the 
sclerotic  le>:on>  is  ;i  specific  iiifectioUN  i)ro- 
cess  oi-  not,  it  is  safe  to  assume  that  the  suh- 
.sequent  manifestation^  of  the  disease  are 
caused  by  the  transient  .action  of  endogenous 
or  exogenous  poisons  upon  'leinKled,  and 
therefore  vulnerable,  liliers  in  the  central 
ner\-ous  sNslem. 
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DISCUSSIOX 

1)k.  Cok.nwall.  Tlie  evanescence  of  the 
symptoms  seeins  to  me  rather  si,^niticant  of 
t!ie  present  tendency  to  feel  that  multi])le  scle- 
rosis is  an  infection.  In  the  absence  of  s])inal 
fluid  serology,  considering  the  sudden  onset 
and  the  severity,  I  should  be  inclined  to  think 
first  of  lues,  despite  the  negative  blood,  unless 
it  is  ruled  out  by  negative  serology. 

Dr.  Goodh.\rt.  This  is  just  the  sort  of  case 
that  we  are  all  likel_\-  to  slip  uj)  on.  If  it  is  mul- 
tiple sclerosis,  it  brings  up  some  (piestions  in 
regard  to  that  disease  which  ha\e  not  yet  been 
fully  met.  The  interesting  thing  is  the  peculiar 
evanescence  of  the  symptoms.  I  have  never 
seen  a  case  of  multiple  sclerosis  in  which  there 
was  such  a  kaleidoscopic  variation,  almost  un- 
iler  one's  very  exes. 

f^f  course,  we  all  know  that  the  patches  of 
multi]ile  sclerosis  are  not  confined  to  an\ 
sjiecial  ])art  of  the  nervous  system.  This  pe- 
cular  selection  of  one  portion  of  tlie  nervous 
system  is  very  unusual.  I  have  never  seen  it. 
^ul  it  |)roves  that  it  can  occur.  It  may  be  that 
this  woman  is  not  going  on  to  the  ])rr)gressi\e 
stages  of  multiple  sclerosis.  It  may  be  one  of 
the  cases  in  which  there  is  chronic  infection. 
Dr.  Rosett's  suggestion  as  to  the  character  of 
the  lesion,  that  with  the  lowering  f)f  resistance 
tliere  was  a  likelihood  of  a  ])oison  seizing  tipon 
tliesc  points  of  least  resistance,  is  a  rational 
one. 

Dk.  MelvEXDREE.  With  reference  to  the 
sudden  onset  in  this  jiatient,  I  should  like  to 
cite  a  case  of  a  young  woman  I  saw  recently. 
She  had  her  acute  onset  of  multi])le  .sclerosis 
with   an  ;:ttack   of   mumps,  and   after  two  or 


three  uKjnths  the  symptoms  subsided  com- 
])letely,  so  far  as  we  knew,  for  two  or  three 
years.  Then,  with  the  onset  of  an  attack  of 
bronchial  asthma,  the  symptoms  again  mani- 
fested themseKes.  .\fter  three  or  four  months 
of  treatment,  she  became  functionally  well, 
although  it  is  (piite  eas\-  to  demonstrate  the 
presence  of  multiple  sclerosis  still.  In  the  past 
few  \ears  I  have  seen  perhaps  three  or  four 
cases  in  which  there  has  been  marked  sensory 
dissociation.  I  have  seen  the  spinothalamic 
system  involved  in  multiple  sclerosis,  and  I 
have  seen  the  ])osterior  columns  involved.  Only 
recentl)  a  man  was  seen  at  the  Neurological 
Institute  who  had  definite  signs  of  multiple 
sclerosis  with  hypaesthesia  or  diminution  to 
thermal  stimuli  in  the  leg. 

1)K.  W  KCiisi.EK.  It  occurs  to  me  that  in  this 
case  we  might  be  dealing  with  a  peculiar 
vascular  disturbance  or  an  anaphylactic  reac- 
tion. Claudication  or  vasomotor  disturbance  of 
the  spinal  vessels  may  offer  an  explanation. 

Dk.  OsN.vro.  it  seems  to  me  tiiat  the  evan- 
escence and  mutability  of  the  symptoms  of 
multiple  sclerosis  are  readily  explained  when 
one  ctmsiders  the  i)athology  of  the  condition. 
It  is  not  an  axonal  infection  Init  an  infection 
of  the  medullary  sheaths,  and  the  symptoma- 
tologv  is  really  secondary  to  the  toxic  absorp- 
tion from  these  foci  of  infection.  It  is  not  until 
a  long  time  afterward  that  the  axis  cylinder 
is  destroyed.  So  that  whatever  produces  the 
intensity  of  the  infection,  if  it  is  an  infection 
that  causes  the  condition,  and  whatever  tleter- 
mines  an  increase  of  the  condition,  such  as  the 
matter  of  the  blood  su])i)ly,  would  also  make 
for  an  increase  or  decrease  in  the  center  of  the 
pathology.  If  it  were  a  luimarx  degeneration 
of  the  axis  cxlinders,  the  condition  would  be 
stationary.  The  sus|)icion  that  multi|)le  scle- 
rosis might  be  of  an  infectious  origin  has  never 
struck  me  so  forcibly  as  in  this  case.  It  seems 
to  me  that  until  recently  neurologists  have  not 
studied  their  ca.ses  sufficiently  from  a  medical 
])oint  of  view.  There  is  such  a  thing  as  over- 
looking the  other  branches  of  medicine,  ami  a 
case  in  jxiint  is  the  study  of  the  blood  and 
spinal  lluid  chemistry.  This  is  an  inijxirtant 
factor  in  dit'ferentialing  tuberculous  menin- 
gitis from  cither  types.  One  can  make  an  ab- 
solutelv  detinite  diagnosis  just  from  the  study 
of   the   chemistry   of   the   cerebrosi>inal    t1uid. 
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-\nd  it  seems  to  me  that  it  would  be  worth 
while  to  study  cases  of  multiple  sclerosis  along 
the  same  lines. 

As  to  the  matter  of  the  nystagmus  ;  Any  time 
that  we  have  nystagmus  a  careful  Baniny 
investigation  shoukl  be  undertaken  so  that  we 
can  get  some  order  out  of  the  chaos  in  the 
interpretation  of  these  findings.  Careful  study 
should  be  given  to  the  plane  in  which  the 
nystagmus  is  found.  The  mere  mention  of  a 
nystagmus  is  worthless  unless  some  detail  is 
gone  into. 

Dr.  TiLXEY.  In  connection  with  this  inter- 
esting situation  I  woukl  like  to  propound  an 
important  question :  If  this  is  a  case  of  mul- 
tiple sclerosis,  what  is  multiple  sclerosis?  This 
year  the  entire  problem  of  multiple  sclerosis 
has  been  raised  by  the  Commission  of  the 
Association  for  Research  in  Nervous  and 
Mental  Diseases,  and  it  has  fallen  to  me  to  for- 
mulate some  special  problems  concerned  in  the 
experimental  work  to  be  done  in  tliis  investi- 
gation. After  giving  the  matter  careful  con- 
sideration, I  have  suggested  the  following 
questions : 

1.  Is  there  any  clinical  constant  in  multiple 
sclerosis?  Is  there  anything  in  its  course  or  its 
symj>tomatology  which  we  can  regard  as  a 
clinical  constant?  It  seems  to  me  at  present 
that  the  clinical  constant  is  the  inconstancy  of 
the  disease.  What  has  been  considered  the 
characteristic  triad  of  symptoms — nystagmus, 
intention  tremor  and  explosive  or  scanning 
speech,  is  by  no  means  adhered  to  to-dav. 

2.  Is  there  any  pathological  constant  in  mul- 
tiple sclerosis?  Personally,  I  think  the  histo- 
logical picture  is  very  protean,  and  that  it  is 
yet  to  be  drawn  in  all  its  details.  We  have  no 
final  word  in  this  respect  as  yet.  I  am  certain 
that  we  have  still  to  establish  a  pathological 
constant.  Perhaps  this  is  due  to  the  fact  thai 
we  do  not  get  enough  specimens  ami  patho- 
logical material.  In  this  connection,  1  am  par- 
ticularly impressed  by  the  fact  that  the  nerv- 
ous system  embryrjlogically  comes  from  the 
same  tissue  which  gives  ri.se  to  the  .skin,  the 
cctrjderm.  We  know  with  what  a  vast  variety 
of  changes  and  under  what  a  great  number  of 
varying  causes  the  skin  is  liable  to  slunv  ]);itho- 


logical  alteration.  The  same  thing  may  \c  true. 
to  a  large  extent,  in  the  nervous  sxsteni. 

3.  Is  there  any  bacteriological  constant  in 
multiple  sclerosis  ?  That  was  brought  more  into 
the  foreground  than  an\-  other  problem  in  re- 
lation to  this  disease,  largely  because  of  the 
work  which  seems  to  indicate  that  the  disease 
is  transmissible  from  patients  suffering  with 
it.  We  know  nothing  definite  as  yet,  but  it 
looks  to  me  as  if  the  field  in  bacteriolog\-  opens 
the  most  promising  door  to  the  solution  of  the 
important  problem  of  this  disease. 

4.  Is  there  any  biochemical  constant  in  mul- 
ti])le  sclerosis  ?  This  includes  the  study  of  the 
spinal  fluid  and  brings  up  the  question  of  pro- 
tein sensitization. 

So  in  the  question.  What  is  nuiltiple  scle- 
rosis? I  think  we  must  admit  that  we  are 
all  still  largely  in  terra  incognita — clinically, 
pathologically,  and  from  the  standpoint  of 
etiology. 

Dk.  Casam Ajot^  Certainly  this  case  we  saw 
to-day  cannot  he  pathologically  like  the  or- 
dinary case  of  multiple  sclerosis.  W''hen  I  first 
saw  this  patient  the  impression  I  got  was  that 
she  had  multiple  sclerosis  w  ith  a  rather  rapid 
onset.  But  to-day  those  syniplonis  have  all  dis- 
appeared. Of  course  there  are  fluctuations  in 
nuiltiple  sclerosis,  but  we  cannot  e.x()lain  her 
symiJtoms  by  a  sclerosis — by  an  increase  in 
neuroglia,  for  neuroglia  fibers  do  not  come  and 
go  like  tlie  tides.  What  has  happened  here  is 
not  multiple  sclerosis,  but  ])rohahly  a  multiple 
toxicosis.  I  think  that  Dr.  Wcchsler  came 
nearest  to  the  solution  when  he  called  it  an 
ana|)hylactic  reaction.  Dr.  Tilne\'  s|H)ke  of  the 
connection  between  the  slcin  and  the  nervous 
system.  Possibly  we  shall  he  able  to  separate 
this  condition  which  wc  call  multiple  sclerosis 
into  a  K''"i-il'  "f  things,  as  in  the  skin  condi- 
tions. If  we  could  concci\c  ol'  the  nervous 
system  reacting  in  an  anapli\  laclii.'  way  to  toxic 
substances  as  the  skin  reacts  to  urticaria,  then 
we  could  gain  some  conce])lion  of  the  state  of 
affairs  existent  in  this  patient's  ceiitivil  iicrvf)us 
system. 

Let  us  not  tr_\  to  find  a  patliolon)  lli,-it  will 
lit  the  whole  thing.  Let  us  first  tr\  to  lind  out 
what  miiltiide  sclerosis  is. 
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NFAV    VOKK  cnv 

1  am  presentinj^  the  following  case  Iiecaiise  a  healths    man.   'rhirt\ -eight  years  ago  the 

it  suggests  a  particularly  interesting  dift'er-  patient    had    an    initial    lesion.    Was   treated 

eiilial  interpretation.  .\t  lirsl  examination   1  from    the    heginning    for   tin-ee    years    with 

was  reasonahK  suie  of  tlie  diagnosis,  hut  oh-  nii.xed  treatment.    I'or  jieriods  since  then  he 

>er\alion  of  the  |)atient  o\er  a  period  of  six  has  resumed  trealnu-iU   for  a  few  niontlis  at 

months  has  raised  certain  dotihts  as  to  the  a  time,  l-'ormerly  he  had  frei|iient  attacks  of 

correctness  of  the  hrst  im]iression.  The  hi'--  pharyngitis.  htU  no  serious  trouhle  since  his 

tory  and  de\elopnient  of  the  patient's  symp-  tonsils  were  removed.  Xo  accidents,  no  liead 

tonis  comhined  with  certain  atypical  linding-  injuries,  no  (jperations  except  tonsillectomy, 

are  of  sttllicieitt  interest  to  warrant  otir  dis-  Xo  moidr  disttirh.ances,  no  convulsions,  no 

cttssion    of    the    case,    especialK     from    the  diplo|)i;i,   no   s])eech   disturhances,  no  visual 

standpoints  of  etiology  and  treatment.  di-^ttirhances.  no  \  ertigo,  no  dysesthesia,  no 

I'atient,    Air.    W'..    American,    .iged    lifty-  jiains.  except  in  frequent  headaches.  Xo  vom- 

foitr.  married;  <  ■cctipation.  actor.  W  (".  Xo.  iting  uj)  to  present  illness,  .\lcohol  always  in 

-9745-  moderation.  Il.as  smoked  in  moderation.  Tea 

Coniphi'mt. — Inertia,  l^xcitahility.  stich  a-  and  coffee  not  in  excess, 

tremhling   when   he   is   planning   to   go   an\-  I 'vcscut  lUiicss. — W'.is  ]ier  fertl\  w  ell  tip  to 

wliere  or  do  some  special  thing.  Xo  amhition.  thirteen  months  ago.  lie  then  conipl.ained  of 

No  desire  to  do  ;ni\  thing  or  go  anywhere.  headache  for  ;ihiiut  two  d.iys.   r.ither  severe 

Twitches  (hiring  ^leep.  Spells  of  conftision.  at  In-st.    The  second  (l,i\    he  \ipmited  sex'eral 

(hiring  which  he  cannot  (|uite  collect  himself.  lime-,    .and    h;id    di.arrhea.    There    were    no 

cannot    recollect    the    il.ate,    the    day    of    the  n.isi  .ph.arynge.al    symptoms.    (  )n    the    second 

week,  etc.  .Xause.ited  sometimes  during  these  ;in<l  third  da\s  hi-  wife  ohserv  ed  tremhling 

s])ells,  hut  never  vomits.  ,\t  times  he  ma\- ask  of  the  p.itient's  lips.  ,ind  sjiells  of  weakness 

"Where  were  we  vesterdav  ?"  If  told,  he  may  .and  drowsiness.  1  le  h.id  .i  low    fever  varying 

replv   tli.at  "it  seems  as  though  it  were  .i  vear  hetvveen  uo     and   loo     tor  .ahont  a  week.  He 

;ig(]."  sle|it   well   everv    night,   hut   .al-o  during  the 

Dur.ition.   thirteen   mi'iuhs;   onsi.-t.   acute;  day.    lie  w;is  allow  I'd  to  he  u]i  and  dressed, 

progress,     idiout      station.irv      in      past     leu  hut   he   would    he   inclined    to   lie  down   ant', 

months,  hut  .attacks  of  coiifu-ion  .are  hecom-  do/e  for  short  iierind-  fre(|iienllv   during  the 

ing  more    fre(|uent  of  l.ale.  d.av .  I  )uring  the  peri.xK  when  hi-  lip-  would 

I'iiiiiilv  llislorv.  —  .Mother  (lied  recenllv  ,at  Iremhle.  hi-  eve-  would  lill  with  te.ars,  id- 
eight  v -seven,  as  the  result  of  ,a  stroke.  though  he  did  not  h.ave  anv  emotional  ujjset. 
h'.ather  died  tvveiitv  ve.ars  ago  from  ]iiieu-  The  diMVv -ine-- duiang  the  dav  continued  for 
monia.  <  hie  si-ter  alive  and  well.  .Xnthinu  three  month-  in  m.arked  <legree,  hut  since 
similar  in  collateral  hranches.  W  ife  h.i-  1i:m|  ili.ii  time,  in  -])ite  of  an  inclination  to  sleep. 
one  miscarriage  (her  Mood  W'.issermaiin  i-  he  cimiot  .ilvv.ays  get  to  sleep  when  lie  lies 
said  to  he  negative ).  down    during    the    day.    h'or    the    jiasl    ien 

I'asl  llislorv. — .Xo  serious  illness  of  any  months  he  has  heen  trouhled  with  insomnia, 

kind.  Scarlet  fever  as  a  child.  Tonsillectonu  He  lies  awake  at  times  until  h  a.  m.   .\s  a 

thirlv  vears  ago.  Has  always  been  considered  rule  he  gets  to  sleep  about  3  a.m.  (The  pa- 
*Prcscmcd  at  a  Conference  of  the  Neurological  StatT,  \'andcrl>ilt  Clinic,  Felmiary  28,  1021. 
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tient  usually  does  not  retire  before  i  :^o  be-  gait  is  normal  in  every  respect.  Equilibratorv 

cause  of  his   work,   which  necessitates  his  and  non-equililiratory  tests   for  upper  and 

keeping  late  hours.)  lower  extremities  present  nn  deviation  from 

No  diplopia,  and  no  facial  weakness  have  the  normal.  No  dvsmetria. 
ever  been  obsen-ed.  In  the  first  week  of  his  Skilled  acts. — Speech  is  normal,  both  spon- 
illness  he  was  somewhat  delirious,  but  not  at  taneous,  and  in  test  phrases. 
any  time  since.  His  wife  says  that  there  have  Abnoniial     Im-ohtiitary     Morcincuts.  — 
been  no  delusions,  no  hallucinations,  or  other  Careful  observation  reveals  no  tremors  ex- 
abnormal  mental  i)hases.  but  in  the  past  thir-  cept  very  slight  movement  in  the  tongue.  No 
teen  months  his  memory  has  been  affected  other  abnormal  movements  present. 
for  recent  events,  though  not  for  past.  He 
recalls  events  of  twenty  years  ago  perfectlv.  hcpc.vcs 
He  has  difficulty   in  concentration,   as   for  i"-'"''                                   A'/;//;/       Left 

example,  in   writing  letters.   He   reads  the  Tncipital  2             2 

newspapers,  but  says  he  does  not  retain  well  Ra'dfal '    i              1 

what  he  reads.  He  can  memorize,  however.  Paullar    i  phis      1 

Some   months    ago   he    memorized    several  Achilles   i  plus     i 

poems  and  small  parts,  which  he  has  retained 

perfectlv  up  to  the  present.  ( Patient  recited 

r      '             ■^,          '      ^            \                    N  .'^iipra-umbilical   o                0 

one  for  me  without  noteworthy  error.)  .'Suprapubic                                    ^             -^ 

He  is  depressed  most  of  the  time,  disin-  I'ppcr  lateral  alidominal  i             i 

clined  to  talk  or  mingle  with  others.  He  rec-  Lower  lateral  abdominal  ....       2             2 

..         1              ...1     .  1         .^   1            1                  1  Cremasteric    ■  ■  .  .         i                 i 

ognizes  the  change  that  has  taken  place,  and  Plantar  flexion  o             o 

is  quite  discouraged.  P.abinski o             o 

For  the  first  nine  months  he  was  unable  to 

do  any  work,  but  recently  he  has  been  al)le  to  Muscle  Strength. — Tiiere  is  no  iletccLable 

do  "extra  work"  on  the  stage.  This  does  not  weakness  in  any  of  the  muscle  groups. 

entail  any  speaking  parts,  but  appearing  in  .Mu.\xle  Status. — There  is  no  atropliy,  and 

crowd  scenes,  etc.  Very  infre(|uently  the  ])a-  no  hypertroi)hy.  Tone  is  (piite  iKnnial.  Con- 

tient  experiences  a  .sensation  of  well-l)eing  sistenc}'  normal. 

which  soon  passes  off.  There  has  l^een  no  .Ibuonual  .Issociatcil  Morenienls. — None 

expansiveness  and  no  exaltatidn  of  thought  noted. 
or  of  manner. 

The    symptoms    enumerated    above    have  (ii;\KK\L    Sk.xsokv. —  Tdticli,    pain    ;iinl 

been  present  off  and  on  since  the  acute  onset,  temperature  sensibility  is  nurnial  ibrotighout. 

and  his  wife  is  very  definite  in  asserting  that  N'ibralnry    and    intisrle-lciKliiii    sense   nnaf- 

up  to  that   time  the  ])atient   was  absolutely  fecled  in  iijiiier  and  li  iwer  exlreniilies.  .Stere- 

wcll.  ognosis,  iKirnial. 

.■\])ljetite  has  been  p(jor  recently.  Rowels 

quite  regular.  No  loss  in  weight.  No  res])-  Ckaxiai.     .Niokvks.     O/^lic,     Ociitouiolur, 

Juratory  symj)tf)ms.  No  urinary  difficuUv   nf  '/'rdrlilcur     mid     (>/^lic     .  I l^/^urd/iis. —  l''niuli 

any  kind.  No  sexual  desire  since  his  illness,  iiurnial.  I'lipils  ei|iial,  prarlically  rcunul,  mir- 

;\t  my  suggestion  the  patient  has  been  re-  mal    in    ^i/.e,    ceiilral.     Tluy    read    Id    light 

ceiving  intravenous  salvarsan  treatments  in  ralber  slnuly  on  farli  side,  and  llie  exctn'sinn 

this  department  since  last  Septemlier.  i--  nut  as  wide  as  (iinniHiulv    M'fu.  'In  cmii- 

\'ergence    tlici'e    is    liruiiipi    ami    iKiniial    ri'- 

KXAMINATIO.V  action.     Il     is    qiles|i(inalilc    wllcllur    llle-    (lis- 

])arit\'    between    tlie    li,L;lil    ami    (■()ii\(TgcmT 

VoLU.NTAKY  MoTOR  Systkm. — There  are  reactions  is  sufficienl  In  rail  llic  pupils  nl  llif 

no  abnormal  attitudes  or  deforniilics.   The  Argvll-Kobertson  l\pe,    Tlicic  is  im  sirabis- 
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mus,  no  ptosis,  no  exnphtlialnius  nr  (.■iiuph-  si m.makv  ok  important  svmi'Toms 

tlialmus.    Slight    exophoria    of    left    t-ve    in  and  i-indinc.s 
convergence  tests.  No  nystagmus.  Palpebral 

fissures  eciual.  '•   Acute  oii>ct,  thirteen  ukjuiIis  ago  with 

Acoustic  and  Ear.— Kot  ti;<-ti:d.   Hearing  headache,    low    fever,    vomiting,    diarrhea, 

apijarentlv  normal.  drowsiness  and  nervous  symptoms. 

Trigcininiis   and   Month.— ^\n[nv   status  -'•   The  persi.stence  of  drowsiness,  with  in- 
normal.  Teeth  show  inaii\   fillings.  Consider-  sonmia  of  varying  intensity, 
able  leukoplakia.  .v    Decided    change    in    personality;    poor 

I'acial  and   /■'(/(  .-.—.Mot.  ir  si;,tu>  ii,,rnial.  nicniory   for  recent   exents;  attacks  of  con- 
Articulation    of    labials    normal.    .\vso,ialcd  fusi.  .11 ;  excitability  ;  ajialhy. 
movements  of  face,  e\es  and  bead  normal.  4-   L'li^'^t'"":'''''-' '"'-■'l»''''il>' in  deep  reflexes 
Vasomotor  and  secrelorv  -latus  normal.  "f    l"\ver   extremities;   i|uestionable   Argyll- 

(;iii.s:ui/^liaryn(/rn.^-,   and    fai/u.^.    I'liaryn.v  Robertson  pui)ils;  los>  of  sexual  desire. 

ami  Laryn.v. — I'vula  niovc-  nonuall\ .   I'bo-  5-    Positive  W'assermann  reaction  of  blood 

nation  normal.  Swallowing  normal.  serum.  Negative  sjiinal  fluid. 

Spinal  .lccc.-i.s-(ir\\ — .\o  deviation  irom  the 

normal.  discission 

//^'/'f)_(//(),v.^■».\■  and  Tcunjuc. — Tongue  pro- 
trudes in  the  midline;  is  i')laced  in  each  check  ''"'i*-'  ^^^'''l^'  ""^^'l  "'  ""i"  li.ilient's  illness  at 
normally.  Trophic  status  normal.  ■'  >'""^'  ^^''i^"  epidennc  encephalitis  was  at  its 

height,  together  with  symptoms  (|uite  char- 

.Mkxt.m.  St.mts. — The  ])aticnt  is  intclli-  acteristic  of  certain  types  of  the  disease,  nat- 

gent,  cooperative,  and  presents  no  emotional  urallv  suggests  one  di.agnosis.  (.'erlaiuK  if  we 

instabilitx.    lie  is  (|uite  conscious  of  bis  di-  ,lid  not  h;i\e  a  ddinite  bislor\    of  luetic  in- 

minished  memor\    for  recent  events.    Merc-  t'cction     with    positive    blood     lindings.     we 

cites    poetrx     learned    several    months    ;igo.  would    be   ipiite  satisfied    with    such    an    ex- 

with.iut    m.inv    emirs,    'fhere   is   no   obtain^  planation.    I-'or  although   the  mental  i)icture 

able  evidence  of  hallucinations,  delusions,  or  presented  here  has  not  been  de.scrihed  to  mv 

other  psychotic  m.Huifestations.  knowledge,  all  of  its  have  been  brought  face 

,.  ,.  ,,-  ,1"    f'"''^'   \\ith   simil.ir  ;U\pic;il   mental   states 

Systicmic   I-.x  \.\i  ix.\  I  ion. —  /  ciinniciitayy  •   ,,       ■                  ,     ,•  •      ;,■               ,,    - 

,   ,                  ,                                                        ■  lollowing  eiicepii.iluis.   We  ;ire  all   tanuhar 

statii.-i  normal.  11'           ■                  ,      •           , 

,.,       ,    ,       ,,,    ,           -,,,         .,               ....  with     the     \;irion^     psvchotic     ;ind     nervous 

(ilandular  Status. —  I  In  loul  imrm.il.    Ion-  .                    '    ■            ...          . 

.,           •         ,          ,                                  ,         ,  ph.isrs  111    ihe  onset,   but   suhicient   tune  has 

sils  iire^ent   but   show   no  notc'wdrtiu    abiior-  ,           ,    .              ,  ,•  ,  ■               •     - 

....             ■     1         ■        •      1      r             I  not  \et  el.ipsed  lor  establishing  our  m  lornia- 

maht\.   -No  cerxical  or  inguinal  ,i(lcnop,iih\ .  '                                      -^       . 

,          ..       ,  ,           ,       ,        '  1      .-  1           11  v.  li"ii  •i-  t"  die  mental  setiuelae  ot   extensive 

.\ii  cpit!oihl(.-,ir  gland  can  he  tcit  on  the  Icit  .        ,                    .    ,                  '. 

I     ,                 1       •'  1  ni\oi\enicnto|  the  central  nervous  svsteni  ni 

hut  111 't  I  111  the  right.  ...              -       •■•           •  1  '  1        > 

,.       ,                ,  ■          ,,    ,                     ,     .  ccil.im  c.iscs.   We  ,ire  1,'imilnr  with  the  .\r- 

(  niiliiirast  alar. —  lulsc    normal     in     rate  ,,  ,,    ,                        •,         ,       , 

,,,,,,,.                               ,,  "A  If  Kohcrtsoii   impil   .iiid   oiju'r   orij.inic   se- 

.Hiid     rluthm.     SnsIoIic     pressure     1 4S    mm.  ■               .       .        .    ' 

,,                       ,       ■  iiuclac  oi    tills  disease.    I  leiici-  when   we  are 

I  leart  normal.  .            ,       ■  ,           ,            •                      1  •      1 

,.     ,       ■    ,     ,■     ;       \-     1  •          I              11  coniionicil    with    such    a    iiicture,    coinhmed 

liastro-inlrslmal. — .\othmg  ahnonnal  cle-  .  ,                 .....              '             ,              ,, 

,                                              '  with    ,1    positne    W  ;isserm;inii.    the    nroMem 

tected.  1       ,  ,        ,■                       ■   ,  ■ 

,  .      .,          .                ..                       1-  .      1  should  enlist  our  speci.il  interest. 

(icnilti-unnary. — .\o  nrinarx   (lisiurh.ince.  .                          .    '     . 

,.           1       1     ■       ■    1               .•         ■       ,       1  •  .  (  Tdieral   ii.iresis,   oi    course,   must   be   ser- 

.^t-\u.il     desire     absent      lor     past     thirteen  .        ,              '           ,    .        ,  .                 „ 

,  loush    considered   in   this  case.    Progressive 

niontlis.  ..,-.,                 ,                    -  •, 

lailure  ol  tiie  mental  powers,  failure  to  ap- 

l.AiioK.\Touv  Tksts. — Hldod  Scrnur.  \\';\.^-  ply   one's   attention   continuously,   lapses  of 

sermann  fi>ur  plus  ]iositi\e.  memory.  irritabilit\'.  restlessness,  depression 

.S"/'/;;(//  /■"/// ;■(/:(  ilobulin.  two  plus.  W.isser-  or    excitement,    may    characterize   the   early 

maun  negativ  e  to  J.o.  stage.  Hut  in  the  majoritv  of  cases  we  usuallv 
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find  more  outstanding  symptoms  after  the 
lapse  of  a  year.  We  have  seen  that  there  is 
no  expansiveness  in  tliis  patient,  no  real  de- 
terioration, in  fact,  none  of  the  classical 
signs  and  symptoms  of  advanced  paresis. 
Personally  I  do  not  believe  that  the  treat- 
ment to  which  he  has  been  submitted  could 
have  prevented  the  exhibition  of  further 
signs  and  symptoms,  if  the  underlying  pro- 
cess were  that  of  paresis.  The  results  of  the 
examination  made  this  week  are  identical 
with  those  of  six  months  ago.  Unfortunately 
only  one  spinal  fluid  examination  has  been 
obtained,  and  in  the  fluid  previously  sulmiit- 
ted  no  cell  count  or  Lange  test  was  made. 
But  the  Wassermann  of  the  fluid  was  nega- 
tive. This  fact  alone  is  of  no  value,  but  I  be- 
lieve that  when  the  clinical  features  are  con- 
sidered with  it  we  can  be  quite  sure  tiiat  we 
are  not  dealing  with  jiarcsis  as  a  clinical 
entity. 

If  we  disregard  the  acute  onset  as  iieing 
due  possibly  to  some  coincidental  infection 
or  toxemia,  we  still  have  to  account  for  the 
drowsiness  which  persisted  for  so  long  a 
time.  The  persistent  insomnia  during  the 
past  ten  months,  which  developed  aciitcl\, 
after  three  months  of  normal  sleeping  and 
many  periods  of  slee])  during  the  da\',  is  not 
easily  explained.  I  have  been  unable  to  sat- 
isfy myself  entirely  as  to  the  existence  of  an 
epidemic  tyjie,  but  it  is  difficult  to  explain 
some  of  the  symjitoms  by  an\'  other  interi)re- 
tation. 

Vascular  sxpbilis  nf  ibc  bi-ain  seeiiis  In  be 
the  most  acceplaiile  diagnosis  in  this  case. 
The  i)atient  is  having  more  fre(|nent  "spells 
of  confusion"  although  his  oilier  syiiiptnms 
remain  practically  stationary.  T"  my  niiiul, 
these  .suggest  vascular  disturbance  of  a  tem- 
porary nature.  The  change  in  jjersonality  is 
undoubtedly  due  to  organic  changes,  the  re- 
sult of  vascular  disease.  The  j)ositi\e  blood 
and  negatixe  fluid  findings  would  bear  ns  'ml 
in  this  interpretation.  I'ersonallv,  I  \\n\v 
never  encountered  vascular  syi)hilis  mani- 
festing itself  in  such  an  abrupt  fashion,  willi 
fever  and  jjersistent  drowsiness.  I  slinuld  In- 
very  glad  of  the  opinion  of  the  conlircmc 
upon  this  iioint.    If  this  patient  bad  an  cn- 


cepbalitis,  as  would  seem  pmbalilc,  it  is 
interesting  to  note  the  dexelopuK'nt  of  cere- 
bral sypbililic  lesions  upon  the  basis  of  an 
acute  infection. 

DISCTSSIOX 

1'>K.  CouNWAi.i..  1  have  been  treating  this 
man  for  six  months  and  until  to-day,  when  the 
case  was  presented,  I  had  not  connected  the 
acute  attack  that  he  had  some  time  ago  with 
his  present  condition.  I  had  labeled  him  a  case 
of  vascular  s_\philis  of  the  cerebral  type  and 
believed  that  that  was  sufficient  to  account  for 
his  lapses  of  memory  as  well  as  some  of. the 
other  s\mptoms  that  Dr.  McKendree  has 
touched  upon  or  that  his  wife  has  explained  in 
detail.  I  did  not  think  that  he  was  a  case  of 
paresis.  Because  of  the  frequency  widi  which 
we  see  cases  of  neuros\'iihilis  that  have  certain 
mental  disturbances,  slight  depression,  anxiety, 
moderate  tremors  of  the  tongue,  with  inability 
to  concentrate,  and  the  tendency  that  there  is 
to  call  them  all  paresis,  I  have  been  calling 
them  parenchymatous  neuros_\'philis,  believing 
that  that  term  ci)\ers  the  ]iathology. 

I  do  not  kudw  liuw  we  are  going  to  distin- 
guish the  diagnosis  of  cerebral  vascular  syphilis 
from  encephalitis  when  the  two  diseases  occur 
at  the  same  time,  unless  cases  of  encejihalitis 
rejjorted  by  the  early  authors  on  this  subject 
might  be  utilized  by  us  in  a  studv  of  the  sugar 
content  of  the  cerebrospinal  Ihiid.  In  goiii.i^ 
over  some  of  the  early  cases  I  liiul  that  some 
were  reported  as  encephalitis,  having  in  the 
absence  of  diabetes  an  increase  of  sugar  in  the 
cerebrospinal  fluid.  I  think  it  wnuld  he  interest- 
ing t(J  study  cases  in  that  li;rlil  ndw. 

Dn.  .M(C'iMr.i;k.  In  llic  absence  of  unequal 
.•md  irregtdar  pupils,  and  the  fact  that  there 
are  no  marked  iibrillary  tremors,  1  do  not  think 
that  we  can  make  a  di;i,!;nosis  of  inuTsis.  T 
lliink-  it  is  iniHX-  lilscl\   .a  \ascnlar  s\iiliilis. 

I)n.  Sa.nds,  The  first  |jirlin'c  ihal  came  In  me 
was  that  of  ;i  cerebral  arlerinsclerosis  of  the 
r.inswangei-  t\|ie.  Ilii\\r\cr,  Ihc  |i:ilieiil  lias  .a 
dclinite  histiny  nl'  an  initial  k'simi.  ami  a  Iniir 
|ihis  Wassermann.  I'lnlhcniinic  the  fad  that 
he  has  no  clianf,'e>  in  Ihc  irliiial  vessels  ini.^ht 
di^|)^•l  ihc  idc;i  di;il  this  was  ;i  case  ni  tlie 
l'.iiiswaii,i^cr  (crrhral  ;irlcri(isc]er()sis.  'I' he  next 
diin.L;  was  a  diaj^iiosis  (if  cm  c'|ih:ililis.  Whether 
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lie  has  that  condition  or  merely  a  syphilitic 
endarteritis  is  important.  1  feel  that  he  has 
more  than  an  ordinary  cei'ehral  vascular  s\'])h- 
ilis.  Cerebral  vascular  syphilis  invariably  comes 
on  a  little  earlier  in  life;  it  is  a  mesodermal 
syphilis.  The  fact  that  he  does  not  show  more 
of  j^eneral  paralysis  does  not  mean  much.  I 
feel  that  he  presents  the  condition  which 
I'earce  I^>ailey  described  some  time  a^o  as  the 
l)re-paretic  ])eriod  of  general  paralysis.  'I'lic 
fact  that  he  has  had  negative  Wassermann  docs 
not  mean  much  because  one  examination  is  not 
sufficient.  I  would  like  to  have  three  W'asser- 
nianns  of  the  spinal  fluid  made  by  three  dif- 
fcreiii  persons.  W'e  lia\e  now  a  case  in  I'elleNue 
lii'oughi  in  to  prove  that  he  has  nothing  more 
dian  a  irauniatic  neurosis.  The  iisual  tests  ox- 
cc])!  spinal  puncture  had  been  made.  At  one 
lime  a  two  plus  Mood  Wassermann  had  been 
obtained  in  our  ware's.  The  ordinary  routine 
lumbar  puncture  was  done  and  the  result  was 
a  four  jilus  Wassermann.  The  blood  gave  a 
one  plus  reaction. 

Tins  case  to  my  mind,  while  it  is  little  iT.orc 
tliaii  Didiiiarx  cerebral  \  ascular  lues,  lielongs,  I 
lliink.  I'l  the  pre-]iaretic  group  of  s\philis. 

Du.  I'oi.oN.  The  patient's  inca])acity  to  work, 
his  changed  personality  and  absence  of  localiz- 
ing signs,  most  likely  speak  for  a  parenchy- 
matous change  in  the  brain.  The  ])romineiU 
sym])toms  are  sluggish  pu])illary  reaction  to 
light,  positive  Wassermann  and  changed  per- 
S(jnality,  and  all  that  follows  what  ajjpears  to 
have  been  an  attack  of  lethargic  encephalitis. 
Time  and  again  observers  have  reported  the 
initiation  of  a  general  paralysis  following  this 
disease.  I  wouhl  therefore  conceive  this  case 
to  be  what  Dr.  .^ands  has  termed  a  pre-])aretic 
state  initiated  by  the  attack  of  enceiihalitis  the 
patient  had. 

Du.  WixiisiJ.K.  This  man  undoubtedK  had 
an  encephalitis,  h'reciuently  we  see  jisychic 
changes  following  encephalitis,  so  why  should 
we  blame  the  luetic  process  for  these  changes.' 
'{"here  is  no  other  symptom  in  favor  of  paresis. 
His  confusional  stale  is  not  ,1  \ery  pronounced 
one.  I  think  this  is  ;i  distinct  ence]ihalilic 
l)rocess  which  has  left  in  its  wake  certain  slight 
mental  symiitoms,  and  I  should  think  that  the 
prognosis  would  be  good.  I  should  lca\e  out 
further  sjiecitic  treatment,  l-'or  one  iliini;.  1  <lo 
not  think  it  will  iieln  him  and   for  ;mother  it 


will   conlirm   him   in  the  thought   that  he  has 


l)i(.  Ixossr.TT.  1  am  inclined  to  agree  with  Dr. 
Wechsler.  At  present  I  do  not  see  win  we 
should  say  it  is  ]jre-paresis,  although  he  niav 
have  .sy]>hilis  and  may  have  ])arelic  .symptoms 
in  time. 

Dr.  Lkii.max.  I  agree  with  Dr.  Wechsler. 
I  ilo  not  think  there  are  enough  physical  tind- 
ings   or  mental   changes   to  label   this  man   a 

|iaretic. 

Dr.  Tilxkv.  \\'e  know  this  man  has  syphilis. 
His  cerebros])inal  fluid  may  not  be  ])Ositi\e  but 
his  blood  is,  and  that  is  something  which  we 
must  not  overlook  in  our  treatment.  \'o  one 
would  presume  to  say  that  there  is  not  s(jme 
imoKement  of  his  central  nervous  s\steni  In- 
the  syphilitic  iirocess.  Whether  he  has  h.id  en- 
ceijhalitis  or  not,  he  should  have  antis\  philitic 
treatment. 

Dr.  C.\s.\.\i.\jou.  I  think  the  important  thing 
to  l)e.ir  in  mind  is  that  this  man  undoubtedly 
has  syphilis.  As  to  the  suggestion  of  ha\ing 
Wassermann  tests  made  at  several  laboratories, 
jiersonally,  I  am  against  this.  If  you  have 
enough  examinations  made  you  can  get  a  posi- 
ii\c  Wassermann  from  some  place.  Hut  that 
often  means  that  an  individual  is  tr,^\ing  to 
])n)ve  something.  When  you  have  a  report 
from  one  good  laboratory,  that  is  enough.  If 
\ou  increase  the  number  of  laboratories  you 
increase  the  chances  of  error. 

The  patient  has  syphilis ;  he  has  a  changed 
mental  state,  a  change  of  personality.  It  is  not 
a  |iaretic  type  of  deterioration.  It  is  much  more 
an  arteriosclerotic  type.  The  mental  changes 
he  shows  are  not  the  changes  that  have  been 
described  in  epidemic  encephalitis,  nor  are 
these  jieriods  of  confusion  at  ail  reminiscent 
of  a  neurotic  state.  I  think  this  man  has  an 
organic  tlisease  of  the  lirain  with  intermittent 
variations  which  make  it  look  as  though  it  is 
due  to  a  vascular  lesion.  1  am  not  at  all  en- 
thusiastic about  calling  these  conditions  \)re- 
l)aretic  stages.  That  I  think  is  too  line  a  ])oint 
to  make  clinically.  Nor  do  I  think  that  we  can 
speak  of  parenchymatous  syi)liilis  as  a  thing 
ap.irl  from  the  rest. 

( ioncral   i)aresis  means  a   clinical  entilx.  a 
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Epidemic  Encephalitis  or  Cerebral  S\pbilis? 


definite  prognosis,  and  leaving  out  the  question 
of  legal  medicine  altogether,  I  do  not  see  how 
we  can  get  awa_\-  from  the  term  general  paresis. 
I  am  sorrv  we  did  not  get  a  gold  curve  in  this 
case,  it  might  have  helped  us.  We  might  have 
gotten  that  typical  curve  which  is  usually  seen 
in  general  paresis. 

I  think  the  question  as  to  whether  the  man 
had  syphilis  is  a  question  much  more  nearly 
settled  than  if  the  man  had  encephalitis.  The 
arterial  changes  may  well  have  given  us  all 
the  things  that  Dr.  ^IcKendree  has  spoken  of. 
Certainlv  we  see  cases  of  cerebral  syphilis 
which  are  diagnosed  as  epidemic  encephalitis. 


I  have  seen  three  cases  of  fractured  skull  that 
were  diagnosed  as  epidemic  encephalitis.  1 
would  be  much  more  inclined  to  iloubt  that 
he  had  epidemic  encephalitis  than  that  he  had 
syphilis. 

Dr.  McKendkek.  I  would  like  to  mention 
one  little  incitlent  which  is  against  this  being  a 
case  of  ps\choneurosis.  During  one  of  his 
periods  of  confusion  he  asked  liis  wife: 
"Where  are  our  dogs?"  She  replied,  "We 
ne\-er  had  any  dogs,"  to  which  lie  answered. 
"Oh,  I  see."  That  one  phrase,  1  think,  takes 
liini  nut  of  the  psychoneurotic  class. 


EPIDEMIC  ENCEPHALITIS  OF  A  PARALYSIS  AGITANS  TYPE 
WITH  A  RECRUDESCENCE  ONE  YEAR  LATER 

Bv  (ii'.oKci'.  A.  i'.i..\Ki:sLi:i-:,  m.d 

Assistant   Professor  of  Xcurolo.uy,   Xru    York  l'()>l-(_.r:iclii:ilr  Medical  Selicol  ami  llospilal; 
lnslnielor  in   Xeiirolouy,  ('ohiinliia   Vtiiver>ily 
NKW    VIIHK    CITV 

At  one  (if  iIk-  Nciii-dloerical   (^mifiTc-iu-cs  Diirin.i;-  ciinvalcsi-ftire'  Ik.-  has   i)rn,c;ressL-d 

held   iti   DiTeiuhiT,    Kjjo,   at   the   Xaiiderhih  'n"'*-'  "^'l''  thelnxlx    siri-u<^th  iniprdx  iii.t^-.  lie 

L'liiiie.   a   rase   was   shown   of   epideniie    en-  has  had  a  ,!;iiMd  apitetile  and  has  ^lept  well. 

ceijhalitis  witli   a  i^rogressive  paral\sis  ai^i-  hiit  he  has  heen   more  emotionally  unstable 

tans   syndrome.    The   ease   presented    to   the  than  hefore  the  illness  and  the  tremor  of  the 

conferenee  to-da\,  although  showing  >ymp-  hand  and  foot  has  never  entirely  disappeared. 

tonis  of  |iaral\sis  agitans,  gives  signs  other  Heeause   of   this   condition,   he   has   not    re- 

than    those  of   the   extra-pyramidal   sy.stem.  turned  to  -,ehool  during  the  past  ye:ir. 

.\Ko  (jf  especial  interest  is  an  e.\acerhation  On    |anuar\    im.    lo-'i.  one  year  after  the 

of   ilu-   symptoms    following  one   sear's  ap-  initial    s\iu|)toms  of   his   illness,   the   patient 

pareiU  improvemeiU  in  health.  was  (|uite  suddenly  taken  ill  with  a  fever  and 

,  .    ,         ,            ,.     ,            ,  \omiled  at   infrei|neiU  intervals;  the  XdUiit- 

.  (  1..  patient   m  third  male  nu'dical  ward  ,-    .,               •     .•,       ,                ■,,       , 

-    ,        ;            ,       ,             ,,        •     ,                  ■  mg    was    ol     the    proiectile    Ivpe.     wilhotU 

of    the     l(  pst-(  iraduate    1  losijital.    age    nine  '              .,,,                                       ,'■        ■          •,-, 

,.         ,          .              -    ,     ,■         1  nausea.      1  here    was    no    constipation.      1  lie 

\ears,   white,   .\merican.  ot    Itah.an   descent.  ,1     ii        ,                  r  .       1    1        m          ■            ,1 

■  hladder    hecame    distended    with    urine    .and 

■""^      '      "-'•  there  wasdinicuitv  in  v.ii.liug.  The  tremor  of 

lliSToin-. — The  present  illness  hegan  ahout  the  hand   increased  and   the  emotional   slate 

one  year  ago,  jaiui;ir\.   n )_'<>.  with  (|uite  sud-  hecame  more  uiislahle. 

den  onset.  The  symptom  lirst  noticed  was  (  )n  J.inuarv  j(>.  lo-'i.  the  p.atieut  w,as  .ad- 
fever  accompanied  with  a  malaise  state.  At  mitted  to  the  I'ost-t  iradii.ite  Hospital  on  Dr. 
the  time  of  onset,  there  was  projectile  vom-  Tilney's  service  as  an  amlmlatorv  case,  with 
iting,  which  continued  irregularly  for  sev-  the  following  coin]ilaiuls:  tremor  ol  the  lelt 
eral  days;  this  was  not  precedeil  or  accom-  hand  and  foot,  slight  uu-teadiness  in  gait, 
panied  by  nausea.  The  patient  w;is  cousli-  posl-occii)ital  headache  ;md  unstable  emo- 
pated.  There  was  difiiculty  in  voiding  urine,  tioual  state. 

which   disturbance   lasted   for  several   days.  Injuries     mid     Pi.wascs. —  Tonsillect<imy 

.\    urin.alysis    made    at    the   time    showed    a  performed  in  101 3.  Measles  at  four  years  of 

hematuria.  In  .a  few  davs  the  fel)rile  condi-  age. 

tion  was  accompanied  with  delirium  and  a  Habits  and  i/ciwral   f'hysioloyical  slaliis. 

com])l;unt  of  inten.se  pain  in  the  sub-occipital  — Drinks  ,a  cuj)  of  tea  daily.  Kept  awake  dur- 

,aii(l  post-cervical   regions,  also  pains  in  the  ing   the   d.av .   but    sleeps  poorly   during   the 

left  anil  and  leg.  night  ;  is  u-u:illv  wide  awake  until  ,^  or  4  \.m. 

The  svni]itoms  gradu.allv  subsided  and  ,at  .\ppetite  i^  good,  bowels  h.ave  been  regular, 

the  end  of  three  weeks  the  ]iatienl   w.is  out  nocturi.i  two  or  three  times  a  night, 

of  bed.  When  he  began  to  walk,  an  unste.adi-  raniily  I  lislory. — l-"ather,  age  forty  years. 

uess  of  gait  and  a  tremor  of  the  left  h.and  ,ilive    and    well;    mother,    a.ge    tliirty-seven 

■and    foot    were   noticed.    DipIo])i.a    was    also  \e;irs.  alive  .and  well,  four  brothers  .and  two 

complained  of  at  this  time.    The  ]iarent-  ob-  >isiers  .alive  and  well, 
serv  (.d   .111   emotional  ch.ange.    The  boy   was 

iuip.itieut  and  irritable,  had   fears  .and  cried  XdnNrvuv    Morou  Svstkm. — .Ibiiornial 

often  without  sullicient  cause.  allitn<li-<  and  dcforniilics:  Stands  erect.  The 
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Epidemic  Enceplialitis  with  a  Kocnuk'SCL'nce 


left  leg  and  thigh  are  slightly  smaller  in  cir- 
cumference than  the  right. 

Gait:  He  walks  slowly  with  a  \  cry  slight 
tendency  to  drag  the  left  leg.  The  head  is 
held  slightly  stiff  with  a  slight  anterior 
flexion ;  there  is  an  impaired  associated 
movement  of  tlie  left  arm.  He  stands  on  toes 
well,  but  is  unsteady  when  he  stands  on  heels. 

Coordination:  Patient  is  right-handed. 
Equilibratory:  He  stands  normally  with  feet 
together,  eyes  open.  Roml)erg  is  absent. 
Stands  normally  on  the  right  foot,  iiut  has 
slight  unsteadiness  when  standing  on  the  left. 
Xon-equilibratory:  Finger-to-nose,  finger-to- 
finger,  each  finger-to-thumb  tests  are  per- 
fomied  normally  on  the  right  side.  On  the 
left  there  is  a  possible  slight  ataxia  and  this 
is  accompanied  with  a  slight  tremor.  Finger- 
to-thumlj — this  is  done  more  slowly  on  the 
left.  Pointing  and  pass-pointing  are  per- 
formed normally  on  the  right  and  left.  Heel- 
to-knee  and  along-shin  tests  are  performed 
normally  on  the  right,  fairly  well,  l)ut  more 
clumsily  on  the  left.  Adiadochokinesis: 
Right  is  absent,  left  is  present.  Dysmetria: 
Absent  on  right  and  left. 

Skilled  Acts. — Xo  apraxia  nr  ajiliasia. 
Speech  is  of  slow  rale  and  in  a  nn  nicitondus 
tone. 

Abnormal  Im'ohintary  Movcniciits. — 
There  is  a  slow,  coarse,  regular  tremor,  of 
e(|ual  force  and  amplitude,  of  the  left  hand 
and  foot  seen  at  rest.  It  is  of  greater  ampli- 
tude in  the  hand  than  in  the  foot,  is  de- 
creased by  volitional  effort  and  increased  b)- 
emotion.  No  tremor  is  seen  in  the  riylil  u]i])er 
and  lower  extremities. 

Reflexes : 

M.V.V  /.<•//  Kuihi 

Jaw Active-  Aclivi- 

I'ccloral Active  Active 

Biceps   Active  Acli\i- 

Triceps  •  • .  ■  • .Active  Active 

Radial Active  Active 

rii.ar    Slight  Sliulil 

Wrist  Active  Active 

Suprapatellar    Active  Acti  ve 

Patellar Very  active  ,'\cliv( 

I'aiello-aiMiictor,  \<  to  L...  Absent  (LtoR)    Aliseiil 
Tiliio-addiictor  (periosteal) ,, Active  .STikIiI 

Til.io-;i(l<liictor,  U  to  L Absent  (l.toK)    Ahsenl 

^'itlioido-ili^ital  (dors.  flex. 

toes) Active  Active 

Achilles Very  active  Active 

.\nl<le  clonus Transient  yXhseiil 


Sl't'EKl'lClAI.  Left  Kiillll 

Ciliospinal • Present  Present 

Supra-iimliilical    . .  •  ■ \cli\  e  Active 

."^upnipuliic  \eu\e  -\clivc 

L'ppcr  lateral  alulominal.  ■  • .  Active  Aeli\  e 

Lower  lateral  abdominal Active  Aelixe 

Cremasteric  ....•• \clive  Ac,i\  e 

Plantar  llexion  \bscnl  Aeii\e 

Baliinski   (toe)    Presenl  Absent 

Babinski    ( laiuiiiiy) .  Presonl  Absent 

Chaddock •  • Present  Absent 

Gordon   .Absent  Alisenl 

Oppenhcim  ■  • .Absent  Alisenl 

SchJitcr .Absent  Absent 

Miisch-  Sfrcn(/lli. — He  is  al)le  tn  rise  inuii 
recumbent  position  to  sitting  and  front  sit- 
ting position  to  standing  without  diriicnllw 
Opposed  movements  of  tlic  left  upper  and 
lower  extremities  show  a  degree  of  strength 
slightly  less  than  normal. 

Muscle  Status. — There  is  a  slight  atrophy 
of  left  tliigh  and  leg  muscles  and  a  lessened 
consistenc\-  of  the  left  thigh  and  leg.  The 
tone  as  testeil  l)\'  e\tensil)ilit\  nf  the  joints 
shows  a  cogwheel  inii\einenl  of  the  lelt 
elbow. 

.  Ihiionnal  .  Issocialcd  M urciiiciits. —  A 
(loitlittitl  Hoffmann  sign  and  the  thiiinh  sign 
of  l\lii)pel-Weil  are  present  on  the  left.  The 
sign  of  (irasset-l'i\'chowski  is  absent, 

(JKNICiJAL      SliNSOKV. Toucll      aiul      tottcll 

acuity,  pain  (.superficial  and  deep),  leni|)era- 
tiire  (cool  and  warm),  vibraliir\  ,iiul  initscle- 
tendnn  sense  and  sterei  jgnosis  ;ire  norni;il. 

Ck.\ni.m,  Nkkvks.- — Olfdc/ory:  Smell 
(sitbjective)  normal. 

Oplic:  Ociiloiiiolor,  TrDr/ilciir,  .  Ihilnrcns 
.N'crr'c.v  diid  Oplic  .  Ip/niraltis.  N'isinn,  left 
and  right,  ;iciiil\  .and  fields  are  iionn.al. 
P'ttndi  are  nurnial.  I'lipils,  lel(  is  U'ss  than 
right  (  L.  _^  nini,,  U.  ,^5  nini.  )  in  dianieler. 
Shape,  liiilli  pn|iils  ;ire  soinevvh;it  lA'al  in 
shape.  I'ositiiiM  is  imriiial.  No  hi])pits  presenl. 
The  irarliuii  I,,  liglil,  dirc'cl,  left  .and  right, 
is  prnnipt  and  of  good  :iiiiplilii<le  ;  Cdiisen- 
siial,  liMlh  Irfl  In  lighl  and  riglil  P.  lefl,  is 
IKiian.-il,  and  (here  is  nu  A  I'gyll- 1\(  iberlson 
pupil,  rosiliun  iif  ihe  (ses  is  ndiaiial  and 
lliere  is  nil  di|ilnpia  ;i|  presenl.  There  is  im 
liiiiil;iliiiii  of  \olnnlar\  iiio\  cnienl ,  There  is 
:i   n\  sl:i!.'iiioi(l  ino\enienl,  lateral  in  direrlioii 


I'.pidfiiiic  r,!u<.]ilialilis  willi  a  Ui-nink'scence 
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and  (jf  small  anipliliuk'  to  tlie  ri^lil ;  this  is 
also  present  siij^htly  Id  the  left.  I'alpehral 
fissures  are  equal.  No  aljiiornialities  of  iris, 
lens,  media,  cornea  or  conjuncti\a. 

.Icdiislic  iicr:\'  anil  car:  (a)  ('nchlcar, 
hearing;",  suhjecti\f  and  (ihjerti\e  is  nnnnal: 
(h)  \'eslihiil;ir,  calnric,  rotatnrx-  ;ind  llit/.ii,' 
tests  nut  made. 

'J'rij/ciiiiinis  Xcrrr  and  Moulh:  .Masseter 
of  normal  stren^tii.  Cornea!  relle.x.  left  and 
rij'i'ht,  is  normal.  Teetii  are  irre.t;nlar  in 
|)osition. 

Facial  Xcrrc  and  I 'ace:  I'aste.  suhjective. 
is  normal.  The  left  lower  facial  muscles 
seem  sli,!;htl\  llatlened  with  a  sli,L;lul\  de- 
layed mo\enient  of  left  lower  facial  s^rou]) 
on  voluntary  motion.  Xo  ciian.i,^-  in  the  \aso- 
motor  and  secretory  status. 

Glossopliaryujjcnx  and  I'ai/iis  Xcrrcs: 
Taste  is  normal,  position  of  uvula  central 
and  the  movements  of  the  ])alate  durinjj  pho- 
nation  are  normal.  The  voice  is  of  a  monot- 
onous tone.  There  is  no  dilVicidtx'  in  swal- 
lowing^. 

Sf'inal  .  Iccssory  Xcri'c  is  noi-inal. 

/ 1 y/^iii/lnssns  Xcr:'c  aiiil  'I'uni/uc:  The 
loni;ue  is  ])rotru(U-d  in  the  midline,  and  ihe 
nunements  in  all  directions  are  normal. 

Mkni'.m.  Sr.xrrs. — The  imprc'^sion  as  io 
intelli,i(encc  is  that  lu-  is  normal,  hut  there  is 
a  manifest  emotional  iustahilitx. 

SvsTK.M  ic. — The  skin  is  smooth  .and  moist 
and  he  perspires  freely  o\  ei-  liod).  Tonsils 
are  enlarged  and  a  few  l\m]ih  -Kinds  .are 
palpahle  in  thecerxic.d  rei^ion.  (_',ardio\  .iscu- 
lar:  ,a  s\stolic  murmur  is  heard  .at  the  .apex 
and  hase. 

Respiratory,  (/astro-intestinal  anil  i/cintc- 
nrinary  systems  were  nej;;Ui\e  .at  the  lime  of 
examination. 

i,Ai;oK A  roin    i:nam  i.n.v  i  ions 

l,inu;u\  _'7,  loJi  ;  lU'inaKsis  shewed  llir 
urine  cloucK.  sp.  i;r.  i  .ojo,  .aluhniin  .and 
sugar  ne^.alive,  micro>e(ipical  (.■x.amin.ation 
ne,t;^ati\e.  Icliru.arx  j,  uiji;  color  amher, 
reaction  .alls.aliue,  s]i.  j.;r.  i  .ujj,  .alhnmin 
nes'alixe,  sui^'.ir  present.  4' ,  .  .Microsco])ic.al 
e.x.amin.ition    ne,!;.ati\e.    j.inu.ar\-    jS.    19JI  ; 


blood  \\  assermann  nef(;iti\c;  s()inal  fluid 
W  asserniann  nej.;ati\e;  colloidal  ^,"^0^1  nor- 
m.al ;  the  sjjinal  fluid  shows  i  cell  per  c.c. 
.and  no  increase  of  jjjiobulin. 

SIM  .MARY    AM)    fO.VCI.rSION 

\  hoy  in  good  health  was  suddenly  l.aken 
ill  with  fe\cr,  malaise  and  ])rojectile  \dmit- 
ing.  This  was  ([uickly  followed  by  deliriinu, 
a  distended  bladder,  with  a  loss  of  expulsive 
]>ower  and  a  hematuria.  There  was  sub- 
occi|)ital  pain,  also  ])ains  in  the  left  arm  and 
leg.  The  synii)tonis  gradually  subsided  and 
the  p.atient  w.as  out  ni  bed  at  the  end  of 
thi"ee  weeks.  1  le  then  lirst  com])l;iined  of  dip- 
lopi.a  .and  the  p.irenis  noticed  ;i  const.ant 
tremor  r.f  die  left  h.and  .and  foot  and  .an  un- 
steadiness in  g.ait.  lie  was  emotion.al.  The 
hoy's  health  im])ro\ed,  he  was  out  of  door- 
and  played  with  other  children,  but  there  was 
a  residual  non-intention  tremor  and  the  as- 
sociated movements  of  the  left  band  and  foot 
were  im])aired.  lie  has  remained  very  enm- 
tional.  -At  the  end  of  one  \car.  he  develo])ed 
.1  low-grade  fe\  er  with  projectile  vomiting, 
distended  bladder  ,ind  incre,a.-ed  tremor  of 
the  left  h.and  ;md  foot.  There  were  also 
r.atber  intense  emotional  reactions  and  bead- 
aches.  The  neurological  examination  showed 
signs  ol  .a  i);u"al\sis  agitans  svndrome  and 
some  pyr.imid.al  tract  signs.  With  two  weeks' 
rest  the  tienior  has  slightl\-  diminished  anil 
the  p.atient  has  gained  two  |)oiuids  in  weight. 
The  initi.al  sym])toms  one  \'ear  ago  are  in- 
ter] ireted  .as  clinical  manifestations  of  an 
.icute  inllammatory  process  with  a  inoder- 
alel\  severe  to.xcnn'a  invohing  tlie  cerebrinu 
.and  bas.al  g.anglia.  This  process,  or  the  patho- 
logical changes  folKiwing.  have  never  en- 
tirely subsided  and  one  )ear  later  there  is  an 
ex.'icerb.'ition  of  the  syini)tonis  with  gastro- 
intestinal and  bladder  disturbances  and  enio- 
tiiMial  reactions  as  in  the  jirimary  attack. 
.\mong  the  large  number  of  cases  of  epi- 
demic enceph.ilitis  there  are  many  wiiich  ap- 
]i,irently  entirely  recover,  hut  the  study  of 
this  case  le.ul.s  one  to  ([ucstion  how  long 
following  convalescence  there  tua\  be  a  re- 
lapse or  recrudescence  of  symptoms  in  tbi- 
discase. 
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DISCUSSION 

Dr.  Tilney.  I  do  not  think  there  is  an\- 
question  as  to  the  diagnosis  in  this  case.  The 
point  that  interests  me  most  is  the  long  period 
between  the  initial  attack  and  the  second  out- 
burst of  the  symptoms.  It  seems  to  me  there  is 
a  possibility,  already  mentioned  a  number  of 
times,  of  the  organism  remaining  somewhere 
in  the  body  in  a  state  of  latency.  These  recru- 
descent  outbursts  of  the  symptoms  resemble 
what  we  are  familiar  with  in  syphilis  of  the 
ner\ous  system,  and  it  makes  one  think  that 
the  particular  pathogenic  agent  must  be  held 
in  a  state  of  rest  somewhere.  \\'e  liave  already 
discussed  the  two  most  important  possibilities 
that  have  been  raised  up  to  this  time :  first, 
that  the  organism  is  held  in  the  perivascular 
lymph  spaces  and  then,  under  some  stress, 
becomes  active  again ;  second,  that  these  pa- 
tients may  be  carriers  of  the  disease  in  the 
mucous  membrane  of  the  upper  respiratory 
])assages  for  a  much  longer  period  than  we 
think. 

I  believe  jjerhaps  one  of  the  first  ))roce(hires 
that  should  be  followed  in  all  cases  of  epi- 
demic encephalitis,  after  the  acute  sym))*oms 
have  subsided,  is  to  make  a  washing  of  the 
nasopharynx  and  perform  a  test  to  find  out 
whether  any  viable  organisms  of  the  disease 
•ire  lodged  in  the  mucous  membrane.  I  would 
I  ertainly  advise  this  test  in  tiie  light  of  the 
many  cases  we  have  seen  in  whicli  the  patient 
has  been  pronounced  recovered  and  yet  tlie 
symjitoms  return  sometimes  with  greater  in- 
tensity than   they  had   in   tiicir  initial   atlac]<. 

Tliat  is  the  practical  side  of  tJiis  particular 
discussic)n.  N'nv  as  to  the  l(;ca]ization  of  the 
lesion.  It  seems  to  me  we  are  dealing  here  with 
exactly  what  Dr.  lilakeslee  has  considered  it, 
namely,  an  involvement  of  the  striatal  s\slcm 
'■■tending,  as  it  well  may,  into  llic  i)roierlinii 
>stem  of  the  jjyramidal  tracts  ami  llnis  ac 
I  Hunting  for  the  coexistence  of  pyramiilal  and 
'■>.trjipyramidal  sym|)toms.  'i'he  emotional  in 
lability  probably  inflicates  an  extension  of  ilic 
iiiore  severe  lesions  into  the  region  of  the  n|iiii 
ilialannis.   So  we  have  anollicr  one  of  thd^c 


instances  in  which  we  see  combined  in  a  single 
patient  the  possibilities  of  involvement  near  the 
base  of  the  brain,  including  the  optic  thalamus 
which  controls  the  emotional  status,  the  pyr- 
aniidal  tract,  and  the  striatum,  producing  the 
ssmptoms  in  this  case  of  parah'sis  agitans 
type. 

Dk.  Osn.'\to.  There  is  one  thing  about  this 
case  that  might  be  mentionetl :  This  second 
attack  was  usheretl  in  b\^  an  acute  cor\^za. 
That  emphasizes  the  possibility  of  an  actual 
reinfection. 

Another  point :  In  his  attack  of  more  than  a 
year  ago  he  had  retention  of  urine,  and  now 
with  the  second  attack  the  most  prominent 
symptom  at  first  was  the  trouble  with  mic- 
turition. This  is  interesting  from  a  physio- 
logical standpoint.  There  has  ;dways  been 
soiiie  discussion  as  to  whether  there  may  not 
be  a  cortical  center  of  micturition.  This  hoy 
showed  in  the  beginning  delirium  and  emo- 
tional changes,  purel}'  cortical  and  pyramidal 
manifestations.  The  only  form  of  paralysis 
that  he  shows  now  is  an  upjier  motor  neurone 
lyiie.  Many  cases  of  epidemic  encephalitis  show 
just  that  thing. 

The  emotional  changes  in  encejihalilis  have 
l)een  likcncil  In  tlinsc  seen  in  denienlia  ]ivecii.\ 
more  than  in  an\  thing  else.  This  hn\ ,  for 
instance,  will  cry  with  apparent  great  fear  one 
niinule,  and  the  next  minute  will  smile  and 
play  with  e\ei"y!)()(ly  in  the  ward. 

I  II  was  suggested  that  a  colloidal  lesl  he 
in;iile  in  this  case  because  nicningitis  hail  unt 
been  riilcil  nnt  :nid  Hie  illness  h;iil  slai'leil  with 
a  hematuri.i.  Tlie  resnils  nf  a  cnllniiLiI  guld  test 
might  indicale  whellier  llie  cnndilion  were 
meningitis  or  encepli;ilitis.  | 

I  )i;  Ili.A  Ki:si,i:|-,.  I  lliink  \\\vvv  is  nn  iliinhl 
aliiinl  lliis  being  enceplialil  is.  I  saw  .'i  gre:i1 
ni:my  ca^es  nf  meningitis  when  I  w;is  in  the 
arni\.  ilnl  diis  iine  differs  I'nini  llieni,  As  In 
llie  iiill()iil;il  golil  test  as  ;i  means  nf  iji  llerenli;!- 
linn  JKiween  meningitis  and  enccph.-ililis,  I  iln 
nnl   .■li'iee  witli  \\\:\\  belief  .-it  all. 
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ixTRonrcTiox 


The  functions  of  few  .-structures  fonuin.ij 
part  of  the  brain  have  remained  so  veiled 
in  mystery  as  that  of  the  corpus  striatum. 
Up  to  recent  years  the  c|uestion  was  still 
being  asked,  "What  is  the  influence  of  these 
central  grey  masses  upon  the  innervation  of 
the  body?"  Some  authors  denied  that  they 
played  any  appreciable  part  in  the  activity 
of  the  nervous  system.  It  was  useless  to 
search  French  or  foreign  te.xtbooks  of  neu- 
rology for  a  chapter  dealing  with  the  patli- 
*Annales  dc  Mcdecuie.  .\unust,  1020,  \'ol.  \'III,  No. 


ological  symptomatology  |)r(.)duccd  liy  lesions 
of  the  caudate  and  lenticular  nuclei.  It  was 
therefore  not  at  all  une.xpected  to  hnd  a 
neurologist  like  Edinger'  astonished  at  the 
limitation  of  our  knowledge  of  the  functions 
of  the  corjjus  striatum.  About  ten  years  ago 
the  Frankfurt  neurologist  expressed  himself 
as  follows:  "There  is  scarcely  anything 
which  shows  more  clearly  how  faulty  our 
powers  of  observation  have  been  than  the 
fact  that  we  know  nothing  of  the  functions 

2,  p.  1 1(1.      Translated  liy  permission  of  the  author 
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of  the  corpus  striatum  and  that  we  know 
nothing  of  the  symptoms  resulting  from  its 
destruction  or  irritation." 

This  mystery  must  have  especially  inter- 
ested an  anatomist  like  Edinger  since  he  had 
made  a  special  study  of  the  corpus  striatum 
in  the  vertebrate  series.  For  a  long  time  he 
had  recognized  its  importance  and  constancy 
in  the  general  plan  of  the  nervous  system.  It 
is  difficult  to  understand  how  an  organ  occur- 
ring in  fish  and  reptiles,  forming  the  major 
part  of  the  cerebral  hemispheres  in  birds, 
and  myelinizing  so  precociously  in  the 
human  fetus  that  the  fibers  of  the  ansa 
lenticularis  are  surrounded  by  a  myelin 
sheath  as  early  as  the  fourth  month,  could 
fail  to  have  any  appreciable  function.  How 
can  we  admit  that  the  destruction  which  so 
often  occurs  in  the  human  corpus  striatum 
is  not  manifested  by  identifiable  symptoms? 
Of  course,  one  could  reply  that  in  man  the 
striate  body  constitutes  a  system  undergoing 
regression  and  that  its  function,  mysterious 
in  lower  animals,  tends  to  become  more  and 
more  effaced  by  the  preponderance  of  higher 
centers.  That  this  is  a  most  specious  argu- 
ment is  established  by  plain  facts.  C.  and  O. 
Vogt"  pointed  out  that  the  striate  body, 
from  the  structural  point  of  view,  has 
none  of  the  characteristics  of  a  rudimentary 
organ.  We  cannot  establish,  in  the  striate 
body  of  man,  any  modification  of  structure 
as  compared  to  that  of  the  cercopithecus,* 
for  example.  Despite  the  most  careful  re- 
searches, no  trace  of  regression  can  be 
found.  From  the  anatomical  point  of  view 
alone  everything  points  to  the  fact  that  the 
striate  body  must  possess  important  func- 
tions. This  makes  it  reasonable  to  believe 
that  our  estimate  of  the  importance  of  its 
physiology  siiouJd  l)e  more  extensive  than 
has  been  in  the  past. 

The  scarcity  of  physiological  and  <lini(;il 
data  bearing  on  the  striate  body  does  not 
mean  that  many  persons  have  not  concerned 
themselves  for  some  time  past  in  unveiling 

*  Ccrcopithccus :  A  species  of  monkey.  The 
Kthiopian  representative  of  the  Asiatic  macaques. 
lincyclopedia  lirilannica,  XII,  670. 


the  mvsteries  of  its  functions.  The  results  of 
these  researches  have  been  very  uncertain 
and  often  very  contradictory.  To  make  even 
a  succinct  analysis  would  take  us  too  far  and 
would,  to  any  who  read  it  through,  be  rather 
sterile  and  fantastic.  After  reading  the 
greater  part  of  these  works  one  gets  the 
impression  of  sterile  efforts  or  uncertain 
opinions. 

In  reality,  light  has  been  shed  on  the 
part  played  by  the  striate  bodies  since  the 
first  researches  of  Madame  Cecile  Vogt  by 
Kinnier  Wilson,^  Ramsay  Hunt,''  Cecile  and 
Oskar  Vogt^  and  Zingerle".  Thanks  to  the 
work  of  these  authors  we  possess  a  clue 
which  permits  us  to  find  our  way  through 
the  labyrinth  of  anatomico-clinical  facts 
accumulated  during  many  years,  and  to  have 
a  more  certain  interpretation  of  the  ftmc- 
tions  of  the  basal  nuclei  of  the  brain.  It  is 
worth  remarking  that  we  owe  our  most 
certain  knowledge  of  the  functions  of  the 
striate  body  almost  exclusively  to  the  ana- 
tomico-clinical method.  Our  knowledge  of 
its  physiology  has  not  made  such  rapid 
strides.  In  attempting  to  state  precisely  the 
phvsiological  role  of  the  lenticular  and  cau- 
date nuclei,  we  must  rely  on  the  facts  which 
have  been  given  us  by  semiological  analysis 
controlled  by  anatomical  and  histopatho- 
logical  examinations. 

Before  getting  to  the  heart  of  our  subject 
it  seems  necessary  to  sketcli  rapidly  the 
structure  of  the  organs  whose  functions  we 
wish  to  study.  It  is  necessary  to  call  atten- 
tion to  the  fact  that  the  architectural  and 
histological  organization  of  the  nervous 
systcrii  is  but  tlie  reflection  of  the  life  that 
animates  it  and  of  the  functions  which  tm- 
fold  themselves  therein.  Morphology  has 
very  often  pointed  out  the  way  to  physio- 
Kigical  and  clinical  investigations.  If  tliere 
were  any  doubt  of  it,  the  history  of  Ibe  evo- 
lution of  our  ideas  concerning  the  functions 
of  the  striate  body  wf)uld  serve  as  a  proof 
in  favor  of  this  opinion  wliich  we  h;ive 
expressed. 

A  short  smnming  up  of  fjiu"  knowledge 
of  the  structure  and  connections  of  the  stri- 
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ate  body  in  man  seems  worthy  of  our  atten- 
tion. VVe  are  indebted  to  the  very  recent 
researches  of  C.  and  O.  V^ogt,  Biclschowsky,' 
Malonc"  and  Ramsay  Hunt"  for  data  indis- 
pensable to  the  comprehension  of  certain 
anatoniico-clinical  syndromes  which  we  have 
in  view.  This  will  be  our  e.xcuse  for  pene- 
trating the  arid  soil  of  anatomy  and  explor- 
ing that  which,  even  yesterday,  was  con- 
sidered a  part  of  the  vast  terra  incognita  of 
the  brain. 

II.     HISTOLOGY     AND    CONNECTIONS    OF     THE 
CORPUS  STRI.VTUM 

A.  Introduction. — The  corpus  stri- 
atum is  composed  of  two  elongated  masses 
at  the  base  of  the  brain.  These  masses  are 
two  nuclei,  distinct  in  appearance ;  the 
caudate  nucleus,  intra-ventricular.  and  the 
lenticular  nucleus,  e.xtra-ventricular.  In  re- 
ality this  morphological  distinction  does  not 
correspond  in  any  way  tn  the  real  separation 
of  these  nuclei. 

In  sonic  cross  sections  of  the  Ijrain  the 
lenticular  and  caudate  nuclei  appear  very 
distinct,  isolated  as  they  are  by  the  anterior 
limb  of  the  internal  capsule.  Other  sections 
taken  lower  down  show  fusion  of  the  ex- 
ternal segment  of  the  lenticular  nucleus  with 
the  caudate  nucleus.  This  external  segment 
of  the  lenticular  nucleus,  the  putamcn, 
belongs,  fmrn  its  appearance,  to  the  caudate 
nucleus  and  may  be  distinguished  micro- 
scopically from  the  twn  internal  segments 
of  the  lenticular  nucleus,  which  together 
form  the  globus  pallidus.  There  is  a  great 
deal  more  than  a  resemblance.  The  recent 
researches  of  Vogt,  Bielschowsky,  Ramsay 
Hunt,  Malone  and  others,  have  shown  the 
fundamental  fact  that  the  putamen  has  the 
same  histological  structure  as  the  caudate 
nucleus.  The  putamen  and  caudate  nucleus 
are  formed  by  an  interlacing  of  the  fine 
nerve  llliers  in  the  interstices  of  which  are 
found  two  varieties  of  nerve  cells.  The 
first  variety  consists  of  the  cells  called  type  i 
of  Golgi.  with  long  axis-cylinder,  and  al)un- 
dant   iiroto|)lasm,   tiirough    wiiich   are   scat- 


tered the  chromatophile  bodies  of  Nissl, 
highly  colored  and  filled  with  lipochrome 
(Bielschowsky)  ;  the  second  variety  is  made 
up  of  nerve  elements  called  type  1 1  of  Golgi, 
with  short  axis-cylinders,  many  richly  rami- 
fied dendrites,  whose  small  amount  of  proto- 
plasm contains  no  chroiuatophile  bodies. 
Bielschowsky  has  pointed  out  that  around 
the  cells  of  type  i  neuroglial  corpuscles  very 
often  accumulate  showing  the  fragility  of 
these  elements.  The  same  author  showed, 
moreover,  that  very  often  the  vessels  of  the 
putamen  are  surrounded  by  a  calcareous 
carapace  unaccompanied  by  any  appreciable 
symptoms  attributable  to  this  condition. 

Quite  the  opposite,  the  globus  pallidus  is 
made  up  exclusively  of  a  single  variety  of 
cells,  those  of  Golgi  type  i,  whose  character- 
istics are  mentioned  above.  The  axis-cylin- 
ders which  are  derived  from  them  are  ex- 
tremely long  and  cannot  !)e  followed  for 
more  than  a  small  part  of  their  length.  Large 
numbers  of  endings  of  unmyelinated  nerve 
fibers  coil  around  the  surface  of  these  cells 
( P>ielschowsky).  From  this  description  it 
follows  that  the  caudate  nucleus  and  the  put- 
amen belong  in  the  group  of  alloiuorpliic  nu- 
clei in  the  sense  of  Kohnstamm  and  the  glo- 
bus palliilus  in  the  group  of  isiiiuorpliic 
nuclei. 

Though  tlie  histology  of  the  lenticular 
and  caudate  nuclei  can  be  schematized  in 
this  way,  the  plan  of  the  connections  of  these 
ganglia  with  the  brain  is  a  far  more  difficult 
matter.  It  i.s  to  J.  Dejerine,'"  Ramon  y 
Cajal,"  and  more  recently  to  the  works  of 
the  X'ogts.  Kinnier  Wilson'-'  and  Ramsay 
Hunt  that  we  owe  such  p<isitive  knowledge 
as  we  possess  relati\e  to  the  fil)ers  which 
unite  the  striate  body  with  tlie  adjacent  gray 
matter. 

-As  we  have  shown  al)ove,  the  caudate 
nucleus  and  the  external  segment  of  the 
lenticular  nucleus  have  an  identical  structure, 
and  so  it  is  legitimate  to  unite  them  under  a 
common  naiue — the  stria tu)n  (C.  and  O. 
Vogt),  which  is  quite  naturally  contrasted 
with  that  of  the  globus  pallidus — the  pal- 
lidum (C.  and  O.  \'ogt). 
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B.  Uniox  of  the  Striatum  and  the 
Pallidum. — The  striatiDit  (putamen  +  cau- 
date nucleus)  is  united  to  the  pallidum  (NL^ 
+  XL'-,  globus  pallidus)  by  fine  fibers 
which  represent  the  axis-cylinders  of  the 
cells  whose  character  we  have  described. 
These  fibers  come  from  both  the  caudate 
nucleus  and  the  putamen,  radiate  inwardly 
and  downwardly,  crossing  the  bundles  of 
large  fibers  which  fomi  the  internal  capsules, 
and  finally  reach  the  pallidum. 

The  researches  of  K.  Wilson^"  show  that 
the  destruction  of  the  putamen  in  the  cerco- 


T.Sem 
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iAnse   lenticulaire 

Fig.  I.  Diagram  of  the  most  important  Inmdlcs  of 
fibers  uniting  the  various  segments  of  the  corpus 
striatum  to  each  other  and  to  the  thalamus.  Ver- 
tical section  of  the  thalamus,  the  lenticular  luicleus 
divided  into  its  three  segments  and  the  caudate 
nucleus. 

Put  =  putamen  (external  segment  of  the  lenticu- 
lar nucleus  NL').  C.I.  =  internal  capsule;  N.  Ext. 
=  external  nucleus  of  the  thalamus;  N.M.  ^me- 
dian nucleus;  N.R.  ^  red  nucleus;  C.L.  =  body  of 
Luys;  CM.  =  mammillary  body;  Ped.  =  foot  of 
the  cerebral  peduncle;  T.  Sem.  ^  taenia  semi- 
circularis;  F  Slh. -)- St. F.  =  bundles  making  up  the 
ansa  lenlicularis  which  unites  the  lenticular  nuc- 
leus with  the  thalamus,  red  nucleus,  body  of  Luys 
and  the  gray  substance  of  the  third  ventricle.  II 
=  the  optic  tract. 

pithccus  caused  a  degeneration  f>f  those 
strio-jjallidal  fibers,  and,  moreover,  that  this 
degeneration  did  tiot  pass  beyond  llic  pal- 
lidum. 

The  f|ucstion  of  the  connection  between 
the  striatum  and  the  cercljral  cortex  was  in 


doubt  until  recent  years.  To-day  it  seems 
definitely  established  that  there  is  no  direct 
connection,  that  there  are  no  fibers  which 
unite  the  cerebral  cortex  and  the  striatum. 
The  findings  of  Economo'^  in  a  case  of  de- 
struction of  the  lenticular  nucleus  in  man, 
of  degenerated  fibers  radiating  in  fan-shape 
in  the  corona  radiata  and  ending  in  the  pre- 
central  gyrus  and  in  the  parietal  convolu- 
tions, were  probably  due  to  a  concomitant 
lesion  of  the  optic  thalamus.  (Fig.  i.) 

C.  Union  of  the  Pallidum  with  the 
Th.'Vlamus  and  the  Hvpoth.^lamic 
Centers. — The  pallidum  is  united  with  the 
optic  thalami  as  well  as  with  the  hypothal- 
amic region  by  very  important  tracts  all  of 
which  constitute  the  efferent  lenticular 
system.  This  lenticular  system  is,  from  all 
the  evidence  at  hand,  very  old  in  the  phylo- 
genetic  sense.  It  is  found  in  fish  and  loses 
none  of  its  importance  in  mammals  and  man. 
Moreover,  the  time  of  myelinization  of  the 
ansa  lenticularis  is  very  early,  as  Flechsig 
demonstrated.  This  ansa  lenticularis  is  quite 
a  complicated  system  whose  elements  have 
been  dissociated  and  described,  thanks  to 
the  researches  of  Flechsig,  J-  Dejerine, 
Ramon  y  Cajal,  K.  Wilson,  C.  and  O.  Vogt 
and  Cjriinstein'''. 

Three  important  tracts  ap|)car  in  tlie 
frontal  section  of  the  cereljral  hemisphere 
])re|)ared  by  the  Weigert-Pal  method.  These 
radiate  from  the  pallidum,  proceed  to  the 
thalamus  and  the  hypothalamic  region.  The 
most  important  of  tiicsc  leaves  the  pallidum., 
crosses  the  internal  capsule  and  ends  in  the 
external  lamella  of  the  thalamus  as  well  as 
in  the  orovcntral  region  of  this  ganglion. 
Below  this  is  still  another  group  of  fibers 
which  encircles  the  foot  of  the  cerebral  ped- 
uncles, gaining  the  hypotlialamic  region.  In 
addition  to  the  latter  there  are  lil)ers  ar- 
ranged in  fasciculi,  which  proceed  In  tlie 
Iiyiiotlialamic  body  (body  of  Luys)  ;ind  to 
its  capsule. 

The  U-niiiii;iti(iiis  of  lliese  different 
bimdles  have  been  delermined  by  the  sec- 
ondary degeneration  method.  This  has  re- 
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vealed,  among  other  things,  that  numerous 
fibers  leave  the  pallidum,  penetrate  the 
hypothalamic  region  and  reach  the  cerebral 
peduncle  in  order  to  go  to  the  red  nucleus 
and  its  cajjsule,  to  the  substantia  nigra,  to 
the  floor  of  the  third  ventricle  and  the  tuber 
cinercuiii.  There  are  others  which  decussate 
by  means  of  the  ventral  commissure  of 
Meynert  and  go  to  the  opposite  hypothal- 
amic region,  and  to  the  contra-lateral  len- 
ticular nucleus. 

Experimentally  many  authors  have  been 
able,  by  destruction  of  the  lenticular  nucleus 
{putatucn  -\-  palliduni)  to  provoke  second- 
ary degenerations  of  the  lenticular  system 
and  follow  them  in  the  centers  above  indi- 
cated. In  dogs  and  rabbits,  Griinstein  found 
three  pallidofugal  bundles,  one  ending  in 
the  thalanuis,  another  in  the  tuber  ciiicreuiu, 
and  the  last  in  the  Ixxly  of  I^uys  and  the 
substantia  nigra. 

Muskens  was  able  after  the  destruction  of 
the  lenticular  nucleus  in  a  cat  to  follow  de- 
generation into  the  external  lamella  of  the 
thalamus,  into  the  field  of  Forel,  and  into 
the  anterior  region  of  the  red  nucleus.  In  the 
cerco])ithecus,  Kinnier  Wilson  distinguished 
fine  fibers  caudally  situated  and  medium 
sized  fibers  orally  situated.  The  first  proceed 
to  the  ventral  region  of  the  median  nucleus 
of  the  thalamus,  the  second  end  in  the  cap- 
sule of  the  homolateral  and  heterolateral  red 
nucleus  via  the  commissure  of  Forel,  in  the 
homolateral  body  of  Luys  and  in  the  homo- 
lateral substantia  nigra.  According  to  Wil- 
son, the  commissure  of  Meynert  contains  no 
pallido-fugal  fibers  and  only  degenerates 
when  it  is  directlv  injured. 

Let  us  finally  add  that  C.  and  O.  Vogt 
were  able  to  follow  a  l)undle  which,  after 
issuing  from  the  ansa  lenticularis  and  cross- 
ing the  cajisule  of  the  red  nucleus,  ended  in 
the  nucleus  nf  Darkschewitsch  and  the 
nucleus  of  the  posterior  commissure.  On  ac- 
count of  the  close  relations  which  unite  these 
nuclei  and  the  posterior  longitudinal  bundles 
one  may  judge  the  physiological  importance 
which  should  be  attributed  to  the  strio-teg- 
mental  bundle  of  C.  and  O.  Vogt. 


To  summarize:  The  pallido-fugal  fibers 
are  broken  up  into  bundles  which  according 
to  C.  and  O.  Vogt  may  be  classified  as 
follows : 

(a)  I'aUido-tliahnnic  fibers  proceeding  to 
the  oro-ventro-medial  region  of  the  thal- 
amus. 

(b)  Pallido-nicscnccphalic  fibers  (strio- 
tegmental)  for  the  nucleus  of  Darkschew- 
itsch and  the  nucleus  of  the  posterior  com- 
missure. 

(c)  Pallido-rubral  fibers  for  the  red 
nucleus. 

(d)  Pallido-I.uysian  fibers  for  the  homo- 
lateral hypothalamic  body. 

(e)  Pallida-nigral  fibers  for  the  homo- 
lateral substantia  nigra. 

D.  Union  of  the  Orric  Thalamus 
WITH  THE  Striate  Body.  Strio-Petal 
System. — As  we  indicated  above,  the  striate 
body  (striatum  -|-  pallidum)  receives  no 
fibers  from  the  cerebral  cortex ;  nor  does  it 
receive  any  from  the  cerebellum,  the  red 
nucleus,  the  body  of  Luys,  the  substantia 
nigra  or  the  ribbon  of  Reil.  The  only  act- 
ually identified  strio-petal  fibers  come  ex- 
clusively from  the  thalamus.  These  are  spe- 
cifically mentioned  by  J.  Dejerine  (see  the 
case  of  Gardette),  by  G.  Roussy'^  in  man, 
and  were  found  in  experimental  lesions  by 
(1.  i'Jf)ussy,  Sachs,'"  Pfeiffer,"  and  Kinnier 
W  ilson.  These  researches  show  that  destruc- 
tion of  the  oro-medial  region  of  the  thal- 
amus causes  secondary  degeneration  of  fibers 
going  to  the  hyjiothalamic  region,  the  globus 
pallidus,  and  ending  in  the  putamen  and  even 
in  the  caudate  nucleus  (Sachs). 

bVom  this  account,  it  appears  that  the 
striate  body,  completely  indejiendent  of  the 
cerebral  cortex,  forms  a  system  anatoin- 
ieally  autonomf)US,  whose  afferent  (strio- 
jietal)  fibers  have  their  origin  in  the  thal- 
amus and  whose  fj^Vrr;//  (strio-fugal)  fibers, 
arising  almost  exclusively  in  the  pallidiun, 
proceed  to  the  thalamus  and  the  hypothal- 
amic centers,  the  body  of  Luys,  the  red  nu- 
eleus,  the  substantia  nigra,  the  tuber  eiiier- 
euni  and  the  region  of  the  cerebral  peduncles. 
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Having  no  direct  connection  with  the  central 
sensor}'  tracts,  the  striate  body  seems,  from 
the  anatomical  point  of  view,  to  be  solely  a 
motor  center  the  excitation  or  destruction  of 


argument  of  great  value.  Malone  began  a 
systematic  study  of  the  encephalo-  medullary 
axis  with  the  idea  which  is  being  confirmed 
each  dav — that  the  functions  of  the  nervous 
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Fig.  2.  Diagram  of  the  connections  lietween  the  thalamus  and  the  corpus 
striatum  and  between  the  hypothalamus  and  the  corpus  striatum.  Vertical 
section  showing  the  caudate  nucleus  (X.C.)  ;  the  lenticular  nucleus  di\ided 
into  three  parts,  the  external  licing  the  pulamcn  (Put)  ;  the  two  internal, 
the  glolms  pallidus  (Pal)  ;  the  thalamus  (TH)  ;  the  hypothalamic  centers, 
the  body  of  Luys  (C.L.)  ;  the  sulistanlia  nigra  (L.N.)  ;  and  the  foot  of 
the  cerebral  peduncle  (Ped)  ;  the  Sirialuiii  (NC  +  Put)  has  been  shaded, 
while  the  Palliduiii   (Pal)   has  lieen  left  white. 

I.  Till'  siriofuiial  xyslcin  made  up  of  (a)  strio-tcgmental  liliers  ( l^'S. 
Teg)  ;  (b)  the  pallido-rubral  fibers  (F.PR.)  going  to  the  red  nucleus 
(\.R.)  ;  (c)  the  pallido-nigral  fibers  (F.  Pal.N)  going  to  the  substantia 
nigra  (L.N.)  ;  (d)  the  pallido-Luysian  fibers  (F.  Pal.L)  going  to  the  l)ody 
of  Luys  (C.L.)  and  the  pallido-thalamic  fibers  (the  two  biuidles  of  b'orel) 
(F.  Pal.  Th.). 

II.  The  slrid-pallidal  syslriu  nuide  u])  of  libers  iiiiiling  the  Slriiiluin  anil 
the  PallidiiDi  (F.S.Pal.)  ;  ihe  ])Utamino-pallidal  fibers  uniting  the  caudate 
nucleus  with  Ihe  ienliciilar  nucleus. 

III.  The  iiilra-strialc  syslciii  formed  by  neurones  interposed  between 
the  striopctal  and  striofugal  neurones. 

iv.  The  Ihahimo-slriate  system  made  up  of  nnnurous  fibers  (repre- 
sented as  one  in  the  figure)  which  come  from  tlii'  \  i  iilro-nudian  region  of 
the  thalamus  and  go  to  ihe  pnlaincn  and  ilie  lamlalc  miiliiis. 


which  produces  disturbances  limited  to  mo- 
tor functions.  And  as  a  matter  of  fact,  this 
is  what  the  most  recent  and  best  proved 
literattirc  teaches  us. 

The    very    suggestive    microsco])ical-ana- 
tomical  researches  of  Malone  have  added  an 


system  are  reflected  in  their  architecture  and 
that  nerve  centers  and  nerve  cells  havinc; 
different  functions  will  present  equally  dif- 
ferent structure.  He  was  able  to  show  that 
the  pallidum  was  com])osed  of  cells  of  motor 
type,  while  the  thalamtis  contained  none  of 
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these.  M  alone  also  considered  that  the 
globus  pullidiis  was  the  essentially  motor 
organ  of  the  lenticular  nucleus. 

Though  anatomy  indicates  the  motor  role 
of  the  striate  system,  work  dealing  with  its 
physiology  is  less  precise,  as  was  mentioned 
earlier  in  the  article.  The  researches  of 
Magendie,  Schiff  and  Nothnagel.  to  be  sure, 
seem  to  show  that  the  striate  body  possessed 
a  manifest  influence  on  muscular  function, 
but  the  interpretation  of  their  experiments 
was  soon  shown  to  be  cjuestionable  because 
of  the  associated  lesions  which,  of  necessity, 
resulted  from  insufficiently  delicate  tech- 
ni(|ue.  It  is  necessary  to  recall  how  extremely 
difficult  it  is  to  produce  irritation  of  the 
caudate  and  lenticular  nuclei  in  mammals 
without  there  being  sinuiltaneous  and  sim- 
ilar manifestations  due  to  invohenient  of 
other  structures. 

Other  experimenters  ha\e  tried  to  obtain 
more  definite  results,  but  mention  of  the  con- 
clusions of  the  most  important  of  the  works 
on  this  subject  is  sufficient  to  indicate  their 
weakness.  Pruss"  by  exciting  the  caudal 
region  of  the  caudate  nucleus,  obtained  tonic 
muscular  contractions,  whereas  excitation  of 
the  middle  region  provoked  clonic  contrac- 
tions, and  that  of  the  anal  region  movements 
of  locomotion. 

In  order  to  avoid  the  effects  of  excitation 
through  the  capsular  fibers  (motor  cortico- 
bulbar  and  cortico-spinal  fasciculi)  Bech- 
terew'"  removed  the  motor  cortex,  and  after 
the  pyramidal  degeneration  was  comiilele. 
excited  the  caudate  nucleus;  no  motor  phe- 
nomena could  be  obtained,  but  excitation 
of  the  lenticular  nucleus  provoked  muscular 
contraction.  Following  an  analogous  method. 
Ziehen""  obtained  different  results.  After 
removing  the  cortex  of  a  rabbit,  not  only 
was  the  caudate  nucleus  inexcitable.  but  also 
the  entire  lenticular  nucleus.  Minor-'  ob- 
tained the  same  results;  according  to  him. 
the  striate  body  is  not  responsive  to  an\- 
excitation. 

It  is  useless  to  continue  such  decepti\e 
analysis  of  physiological  works,  for  the  re- 
sults of  \othnagel,  Carville  and  Duret,  ]o- 


hannsen,  Baginski  and  Lehman,  Sgobbo, 
Sellier  and  Verger  and  Lo  Monaco  will  not 
enlighten  us  on  the  sul)ject  of  the  functions 
of  the  striate  body.  We  cannot  but  agree 
with  Luciani""  that  our  knowledge  of  the 
physiolog)'  of  the  lenticular  nuclei  is  most 
ru(limentar\ . 

HI.    AXATOMICO-CLINICAL    SYNDROMES 

A.  IxTRODucTiox. — The  dearth  of  con- 
vincing physiol(jgical  works  on  the  functions 
of  the  striate  body  obliges  us,  as  said  before, 
to  turn  to  clinical  facts,  controlled  by  careful 
pathological  examinations  in  order  to  ascer- 
tain at  least  a  part  of  these  functi(jns.  Here 
the  ground  is  solid,  for  works  on  this  subject 
are  not  lacking.  In  fact  the}'  are  so  numerous 
that  a  complete  analysis  would  overflow  the 
limits  of  this  article.  Therefore  only  the  most 
significant  will  be  reported. 

The  anatomy  and  histology  of  the  striate 
body  have  already  warranted  the  suggestion 
that,  owing  to  their  profound  architectural 
and  cytological  differences,  the  pallidiDii 
(globus  pallidus.  XL'  -f-  NL-)  and  the 
striatum  (putamen  -|-  caudate  nucleus)  are 
not  identical  in  function.  This  hypothesis 
seems  to  be  well  confirmed  by  all  the  facts 
which  have  been  carefully  studied  during 
recent  \ears.  Moreover,  it  has  now  become 
possible  to  describe  in  different  chapters  a 
syndrome  of  the  striatum,  a  syndrome  of  the 
pallidum,  as  well  as  a  syndrome  of  the  entire 
striate  bod\'. 

We  shall  first  consider  the  total  striate 
s\ndrome.  for  des])ite  the  complexity  and 
entanglement  of  the  s}niptoms  which  enter 
into  it,  it  includes  all  the  symptomatological 
elements  of  both  the  striate  and  pallidal 
svndromes. 

B.  Syndrome  of  the  Corpus  Striatum 
Caused  by  the  Destruction  of  the 
Pallidum  and  Striatum,  i.  The  progrcs- 
siz'c  lenticular  degeneration  of  Kinnier 
Wilson. — This  syndrome,  the  first  obserxa- 
tions  of  which  were  successively  published 
by  Homen"'*,  Ormerod"*,  (lOwers"',  and 
.Vnton"",     was     definitelv     established     bv 
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Kinnier  Wilson.  He  stated  its  limits  pre- 
ciselv  and  showed  the  close  relation  between 
destruction  of  the  striate  body  and  changes 
in  the  liver.  Immediately,  and  quite  justh-, 
"Progressive  Lenticular  Degeneration"  was 
called  "Wilson's  Disease." 

The  first  symptoms  of  the  disease  always 
appear  between  the  ages  of  ten  and  twenty- 
six.  Even  though  no  basis  for  the  disease 
can  be  traced  in  the  antecedents  of  the  pa- 
tient, it  is  striking  that  it  often  assumes  a 
familial  character  and  most  frequently 
strikes  large  families. 

One  of  the  earliest  manifestations  of  pro- 
gressive lenticular  degeneration  is  the 
appearance  of  constant  involuntary  move- 
ments consisting  of  a  true  and  rhythmical 
tremor  of  the  upper  extremities,  causing  con- 
traction of  the  antagonists.  The  rate  of  this 
is  from  four  to  eight  oscillations  a  minute. 
Attention  and  voluntary  efforts,  as  well  as 
psychic  or  sensory  stimuli  augment  its  in- 
tensity. During  voluntary  movements  which 
call  for  effort,  the  tremor  disappears  in  the 
active  member  but  appears  in  the  unaffected 
one  due  to  the  dispersion  of  the  excitation. 
Limited  at  first  to  the  upper  extremities  and 
subject  to  remissions,  the  tremor  spreads  to 
the  lower  extremities  and  finally  to  the  head. 
As  Wilson  pointed  out,  muscular  relaxation 
as  well  as  sleep  causes  the  tremor  to  dis- 
appear. 

Besides  these  rapid  and  rhythmic  contrac- 
tions, transitory  contractions  are  often  found 
which  cause  special  attitudes  of  the  extrem- 
ities. Fref|uently  the  arms  extend  or  flex  l)y 
means  of  a  .slow  contraction  of  the  extensors 
or  flexors,  then  undergo  an  inward  f)r  out- 
ward twisting,  the  fingers  also  ])rescnting 
movements  analogous  to  or  identical  \vitli 
those  of  athetosis. 

It  is  not  necessary  to  emphasize  how 
inconvenient  this  tremor  and  these  athetoid 
spa.sms  which  we  have  just  mentioned  may 
be  to  the  exercise  of  the  functions  of  the 
extremities.  I'.ut  the  most  conspicuous  and 
constant  hindrance  of  these  functions  is 
without  doubt,  nmscular  rigulity.  This  symj)- 
toni  may  be  considered  the  most  important 
f>f  VVils(jn's  disease. 


Starting  with  the  lower  extremities,  the 
hypertonia  extends  to  the  upper  extremities, 
invades  the  neck  and  face  and  finally  the 
trunk.  The  entire  skeleton  is  thus  held  by 
tense  musculature  which  limits  active  as  well 
as  passive  movements.  Held  in  a  general 
attitude  of  flexion,  the  patient  carries  out 
even  the  most  elementary  movements  with 
great  slowness  and  difficulty.  If  one  attempts 
passively  to  displace  any  part,  the  hypertonia 
appears  more  clearly  than  ever,  the  antago- 
nistic muscles  become  taut  beneath  the  skin 
and  may  be  seen  in  full  outline.  It  appears 
as  though  the  muscles  were  transformed  into 
bundles  the  consistency  and  elasticity  of 
which  resemble  that  of  rubber. 

The  muscular  rigidity  does  not  spare  the 
muscles  of  the  face  and  one  is  often,  even  at 
the  beginning  of  the  disease,  struck  by  the 
facies  it  causes.  Immobile,  sad,  the  mask  has 
lost  all  expression  and  recalls  that  of  an 
imbecile  or  even  an  idiot  in  whom  no  emo- 
tion comes  to  modify  the  immovable  and 
frozen  features.  Only  the  eyes,  whose  mo- 
liility  and  expression  are  preserved  attest 
that  behind  tlie  inexpressive  mask  active 
])Svchological  processes  are  going  on.  Occa- 
sionally a  vague  beatific  smile  appears  and 
seems  like  a  wave  of  life  passing  twer  a 
frozen  face.  But  the  monotony  of  the  expres- 
sion as  well  as  its  limitation  .shows  that  it 
corresponds  to  no  real  .sentiment  and  is,  in 
truth,  only  due  to  fixation  of  the  lower  type. 
In  addition  to  the  defect'  of  facial  mimicry 
it  is  intere.sting  to  note  the  appearance  of 
luassh'c  ciiiiitioiKil  iiinTciiiciits  which  pass 
across  the  iiabitualiy  immobile  features.  By 
this  we  mean  the  fits  of  crying  and  es|)ecially 
of  sfyasmodic  laughter  whose  unexpected 
coming  is  not  in  any  way  linked  to  the  ap- 
|)earance  in  conciousness  of  an  ade(|uate 
affective  stinuilus. 

The  hy])ertonia,  uliicli  llxes  the  limbs, 
trunk  and  face  in  attitudes  wiiicli  are  hard  to 
modify,  does  not  spare  the  muscles  which 
concern  speecli,  plionation  or  swallowing. 
Hesitating,  heavy,  occasionally  nasal,  s])eech 
soon  becomes  incciinpri'hensible,  rmd  it  is  not 
unusual  to  lind  (lie  unfortunate  ])atients 
niialijc  to  e.\])ress  llieniselves  save  by  monot- 
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onous  grunting.  Both  anarthria  and  aphonia 
are  absolute  in  the  most  complete  sense. 
Difficulties  in  swallowing  are  also  the  rule, 
and  in  some  cases  dysphagia  is  so  great  that 
fluids  are  expelled  through  the  nose.  As  far 
as  can  he  determined  In"  a  [)haryngo-laryngo- 
sco])ic  examination,  these  very  profound 
modifications  of  phonation  are  not  in  any 
way  related  to  a  paralysis  of  the  muscles 
which  are  responsible  for  its  functions. 
Slowness  of  contraction  of  the  palato- 
pharyngeal muscles,  a  "dragging"  of  a  vocal 
cord  in  closing  of  the  glottis,  mav  be  foimd. 

As  Wilson  ])ointed  out,  though  rigidity, 
tremors  and  spasms  constitute  the  principal 
obstacles  to  the  accomplishment  of  muscular 
functions,  there  is  also  ancjther  element  to  be 
considered — asthenia.  This  is  shown  by  the 
inability  of  the  patient  to  prolong  the  slight- 
est efifort.  Neither  closure  of  the  eyelids  nor 
projection  of  the  tongue,  can  be  maintained 
more  than  a  short  second.  It  is  also  note- 
worthy, that  cases  of  progressive  lenticular 
degeneration  present  a  most  striking  state 
of  motor  apathy.  The  patients,  inert  in  their 
chairs  or  beds,  do  not  seem  to  concern  them- 
selves with  anything  or  attempt  to  make  any 
voluntary  movements.  If  they  wish  to  satisfy 
their  needs,  they  get  up  slowly  and  then 
stand  stupidly  and  as  if  frozen,  without 
carrying  out  the  act  whicli  they  had  seem- 
ingly determined  upon.  ( Raymond  and 
Lcjonne).  In  some  cases  voluntary  move- 
ments are  not  only  interrupted  by  spasms  but 
also  by  wild  gestures,  brus(|ue.  jerk\-,  tnilv 
choreiform. 

We  cannot  dwell  cm  the  "negatixe  s\nip- 
toms"  of  Wilson's  di.sease  without  the  risk 
of  prolonging  this  account  beyond  reason. 
However,  the  absence  of  all  "pyramidal"  in- 
volvement ( llabinski's  sign,  absence  of  the 
normal  skin  reflexes,  paralysis),  of  anv 
change  in  tro])hic  function,  forms  a  suffi- 
cientl)-  striking  and  characteristic  contrast 
to  the  jiositive  striatal  signs  which  h.i\  e  been 
emphasized. 

Wilson,  as  well  ;is  the  early  observers  of 
progressive  lenticular  degeneration,  mentions 
profound  jisychic  disturbances  in  addition  to 


those  of  motor  functions.  The  cases  observed 
by  Cowers  and  Ormen»d  presented  torpor 
and  emotional  indifference  truly  patho- 
logical, and  occasionally  a  diminution  of 
memory.  But  the  intelligence  of  the  patients 
remained  without  noticeable  impairment. 
Beside  this  most  fre(|uent  form  of  psy- 
copathy,  there  is  another  whose  character- 
istics Wilson  has  described.  This  is  not 
caused  by  a  benumbing  of  the  faculties,  but 
on  the  contrary,  by  psychic  excitation. 
-Mways  full  of  life,  amused,  the  patient 
shows  a  perpetual  gaiety  which  forms  a  sad 
contrast  to  the  physical  impairment. 

Wilson's  disease  presents  equally  definite 
anatomical  characteristics.  Horizontal  sec- 
tions of  the  hemispheres  show  the  funda- 
mental lesion  at  first  glance — extreme 
atrophy  of  the  striatum  and  pallidum.  More- 
over, foci  of  more  or  less  extensive  degen- 
eration appear  in  the  putamcu.  This,  as  is 
shown  microscopically,  is  composed  of  gran- 
ular cells  surrounding  undiseased  blood 
vessels.  In  cases  where  the  disease  developed 
more  slowly,  the  nucleus  has  entirelv  dis- 
appeared, being  replaced  by  a  cystic  cavitv. 
The  internal  capsule  and  the  thalamus  are 
intact ;  the  only  secondary  degenerations  to 
be  found  are  limited  to  the  efferent  striate 
fibers — striothalamic  and  hypothalamic  fi- 
bers (see  chapter  on  anatomy).  The  ansa 
lenticularis  always  appears  verv  much  re- 
duced in  size.  The  fact  that  it  is  never  en- 
tirely degenerated  is  due  to  the  strio-petal 
fibers  of  thalamic  origin  which  it  contains. 

P>esides  these  striate  lesions  others  mav 
be  found,  as  was  shown  b\-  Lejonne  and 
Lhermitte"  in  those  cases  in  which  psvchic 
as  well  as  striate  symptoms  existed.  \'olu- 
metric  reduction  of  the  corpus  callosum. 
diffuse  demyelinization  of  the  corona  radiat.i 
and  atroi)hy  with  increase  of  the  lipochronie 
of  the  cortical  cells  have  been  ol)served. 

One  of  the  anatomical  peculiarities  of 
progressive  lenticular  degeneration  consists 
of  marked  and  peculiar  involvement  of  the 
liver.  Wilson  iiointed  out  that  the  moderate 
atrophy  of  the  liver  is  accompanied  hv  a 
very  apparent  deformity  of  its  surface  which 
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appears  greatly  modified.  It  is  hobnailed  by 
the  retraction  of  scar  tissue.  The  intra- 
hepatic development  of  connective  tissue  is 
accompanied  by  profound  alterations  of  the 
glandular  elements  of  which  the  most  char- 
acteristic are  nodules  of  hyperplasia,  steat- 
osis and  necrosis.  In  addition  to  these  hepatic 
lesions  others  are  occasionally  found:  scler- 
osis of  the  splenic  pulp  and  of  the  pancreas 
with  thickening  of  the  vascular  walls  of 
these  organs  (Lhermitte"*),  calcification  and 
sclerosis  of  the  aorta  and  large  vessels,  and 
renal  sclerosis.  All  of  this  shows  how  diffuse 
the  cause  of  lenticular  degeneration  may  be. 

2.  Pseudo-sclerosis. — Another  malady, 
first  described  by  \\'estphal"""'  and  then  by 
Striimpell'"'  under  the  name  of  f'sciido-sclcr- 
osis  is  clinically,  at  least,  very  similar  to 
Wilson's  disease. 

This  disease  has  certain  of  the  symptoms 
of  Wilson's  disease  with  its  slackening  of 
voluntary  movements,  the  dysarthria,  the 
slight  paresis  of  the  extremities,  the  tremors 
which  are  rendered  more  apparent  by  con- 
centration of  mind  or  emotion,  and  finally 
the  psychic  disorders — disorders  of  char- 
acter, contraction  of  the  intellectual  horizon, 
and  diminution  of  attention.  Changes  of  the 
liver  and  the  spleen  are  found  in  Westphal- 
Striimpell  ■"  disease  as  well  as  in  progressive 
lenticular  degeneration ;  they  are  apparent 
both  clinically  and  histologically.  One  of  the 
[)eculiarities  of  pseudo-sclerosis  is  that  it  is 
accompanied  by  a  special  type  of  pigmen- 
tation of  the  periphery  of  the  cornea.  The 
.sclcro-corneal  limbus,  Descemet's  membrane 
and  the  vitreous  assume  a  brownish-green 
tinge  which  presents,  as  Fleischer"  and  A. 
RumpeP^  pointed  out,  many  of  the  char- 
acteristics of  the  pigmentation  of  argyria. 

That  which  very  neatly  differentiates 
pseudo-sclerosis  and  which  we  think  pre- 
vents one  from  considering  it  a  forme 
fruste,  a  sketch  of  Wilson's  lenticular  de- 
generation, is  the  group  of  lesions  which 
cause  it.  The  alterations  of  the  encejjhalon 
not  only  appear  less  obviously  but  they 
require  appropriate  and  special  techni(|ue  to 
make  them  appear  at  all.  They  consist,  as 


Alzheimer""  showed,  of  a  proliferation  of 
the  fibrillary  neuroglia  which  extends  into 
the  white  substance  of  the  hemispheres,  and 
involves  with  striking  predominance  the 
striate  bodies.  But  this  is  not  all.  In  the  len- 
ticular and  caudate  nuclei,  the  microscope 
shows  on  one  hand  an  augmentation  of  the 
normal  neuroglial  stroma  and  on  the  other 
neurological  elements  unlike  any  of  the  nor- 
mal types.  These  are,  among  others,  giant 
cells  deprived  of  fibrils  and  with  much 
reduced  protoplasmic  elements,  in  the 
center  of  which  is  a  large  sharply  defined 
nucleus.  These  findings  by  comparison  with 
teratological  processes,  suggest  the  hy- 
pothesis, not  actually  verified,  that  pseudo- 
sclerosis belongs  in  the  large  group  of 
dysembryo-blastomatoses. 

3.  Tlic  Senile  and  Presenile  Psendo-bulbar 
Paralysis  Syndrome  of  Striate  Origin. — The 
symptomology  of  Wilson's  disease  seems  at 
the  onset  so  striking  that  its  reseml)lance  to 
the  classical  picture  of  senile  pseudo-bulbar 
paralysis  could  not  fail  to  strike  the  minds  of 
the  first  observers.  And  this  actually  oc- 
curred as  is  shown  by  the  number  of  obser- 
vations on  progressive  lenticular  degenera- 
tion published  under  the  title  of  "pseudo- 
bulbar paralysis"  in  children. 

It  is  necessary  to  dwell  on  the  points  of 
similarity  between  these  two  types  of  dis- 
ease and  to  recall  that  in  senile  pseudo- 
bulbar cases  the  following  are  fouml  as  in 
lenticular  degeneration  of  adolescence:  un- 
controllable crises  of  crying  ;md  laughing, 
dysarthria  and  aphonia,  dysphagia  with  the 
return  of  liquids  through  the  nose,  loss  of 
facial  and  gesticulatory  mimicry,  voluntary 
akinesia  or  loss  of  spontaneous  movements, 
disa|)pcarance  of  assf)ciated  movements, 
which  are  among  the  most  significant  com- 
ponents of  primitive  automatism,  hyi)ertonia 
with  slackening  of  voluntary  movements  and 
a  set  attitude  of  the  trunk  and  head  in  semi- 
fiexion.  Tlie  expression  of  beatific  stupidity 
or  of  emoliiJiial  indilTerence  was  not  the  only 
indication  of  liie  close  relationsiiii)  of  the 
two  syndromes  wbicli  we  have  described. 
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Nevertheless  there  are  certain  manifesta- 
tions which  belong  almost  entirely  to  Wil- 
son's disease,  and  when  these  are  added  to 
the  pseudo-bulbar  syndrome,  they  present 
an  unmistakable  picture  of  lenticular  degen- 
eration. We  mean  by  this  the  spasms  which 
tix  the  limbs  in  attitudes  of  extension  and 
tension,  the  tremor,  and  especially,  the 
movements  of  a  choreo-athetoid  type. 

However  important  these  last  phenomena 
may  be  from  the  point  of  view  of  the  mean- 
ing of  the  syndrome,  they  must  not  efface 
the  resemblance  which  we  have  found  so 
marked  between  Wilson's  disease  and  certain 
types  of  pseudo-bulbar  paralysis  in  adults 
as  well  as  in  the  aged.* 

Moreover,  the  resemblance  does  not  end 
with  the  clinical  characteristics  but  extends 
to  the  types  and  to  the  topography  of  the 
anatomical  changes.  Wilson's  disease  is 
characterized  by  volumetric  reduction  of  the 
striate  body  and  a  neuroglial  sclerosis  in  the 
lenticular  and  caudate  nuclei,  and,  in  cases 
wiiich  progress  slowly,  by  a  massive  destruc- 
tion of  the  piitatiicn  and  caudate  nucleus ;  but 
there  is  a  form  of  senile  pseudo-bulbar  par- 
alysis which  has  as  its  fundamental  anatom- 
ical characteristic  a  generation  of  the 
nerve  elements  of  the  striatum  and  of  the 
palliduui  {status  dcsintcgrationis  of  C.  and 
O.  Vogt).  This  is  manifested  to  the  naked 
eye  by  small  lacunar  areas  of  softening,  a 
mottled  appearance  and  yellowish  cysts 
which  give  evidence  of  old  hemorrhages. 
Such  distinctive  lesions  cause,  it  is  thought, 
secondary  degeneration  not  only  of  the 
strio-pallidal  fibers  but  also  of  the  pallido- 
fugal  thalamic  and  sub-thalamic  fibers 
(pallido-nigral,  rubral,  tegmental,  etc). 
However  we  must  insist  on  the  fact  that  even 
though  the  lesions  in  both  Wilson's  and 
l)seudo-l)ulbar  palsy  are  dependent  upon  a 
destructive  process,  this  destructive  process 
is  different  in  these  two  diseases.  In  pseudo- 
bulbar i)als\-   the  destruction   has  its  origin 


*  It  is  worth  niciitionins;  that  licsidcs  the  psciido- 
hulbar  paralysis  rcsiihant  upon  striate  lesions  there  is 
another  type  caused  hy  hilatcral  degeneration  of  the 
cortico-lmlbar  and  coriico-ponlile  tracts. 


in  the  grossest  kinds  of  vascular  alterations; 
in  Wilson's  disease,  even  though  the  loss  of 
nerve  and  neuroglial  elements  have  a  para- 
vascular origin,  the  lumen  of  the  capillaries, 
veins  and  arteries  remain  quite  normal. 
Progressive  lenticular  degeneration  depends 
upon  a  to.xic  necrosis,  while  the  lenticular 
degeneration  of  old  age  is  due  to  an  anox- 
emic  necrosis. 

4.  Striate  syndromes  caused  by  prcsoiile 
lesions  of  the-  striatum  and  pallidum.  The 
senile  Parkinsonian  syndrome  (C.  and  O. 
Vogt). — The  most  important  elements  of 
the  syndrome  are  common  to  it  and  those 
which  have  preceded  it.  That  is  to  say  that 
its  characteristics  are  concentrated  in  the 
domain  of  those  automatic  movements  which 
have  to  do  with  the  gait,  the  mimicry  of 
gestures  and  of  the  facies,  with  phonation 
and  deglutition.  Furthermore,  muscular  tone 
is  increased  without  the  hypertonia  showing 
any  of  the  classic  signs  of  spasticity  of  pyr- 
amidal origin. 

Just  as  in  cases  of  pseudo-bulbar  ])a]sy, 
the  gait  is  slow  with  small  steps  and  inter- 
fered with,  at  times,  by  irresistible  jnilsion. 
I>rachyl)asia,  general  rigidity  of  the  half- 
fle.xed  trunk,  pulsion,  expressionless  appear- 
ance of  the  face  and  slowing  of  voluntary 
movements  are  the  characteristics  which 
lead  one's  thoughts  to  the  Parkinsonian 
syndrome.  They  permit  the  inclusion  of  this 
type  among  the  Parkinsonianisms.  Or  it 
may  be  called  the  Parkinsonian  syndrome  if 
one  agrees  with  those  authors  who  refuse 
to  ct)nsider  ])aralysis  agitans  as  a  separate 
disease.  (T-  Kamsav  Hunt,  C.  and  O.  \'i'gt. 
Mott".) 

We  should  like  to  emjjhasize  that  the  syn- 
drome which  we  have  just  described  is  not 
accompanied  by  tremor  and  that  if  it  is  to  be 
included  in  the  Parkinsonian  syndrome  it 
must  be  admitted  that  it  is  a  special  form  of 
the  disease,  paralysis  agitans  sine  agitationc. 
I-'urthernifire,  contrary  to  the  classic  form  of 
paralysis  agitans,  this  form  is  accompanied 
by  special  symptoms,  notably  torsion  sjjasni 
and  athetoid  movements.  These  motor  man- 
ifestations arc  so  important  that,  as  has  l)een 
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observed  by  Thonialla"\  they  mark  the 
beginning  of  striate  disintegration. 

The  anatomical  basis  of  the  syndrome 
rests  upon  the  observations  of  W'estphal  and 
the  \'ogts  who  have  shown  that  there  exist 
neuroglial  proliferation  in  the  striate,  cal- 
careous infiltration  of  the  striate  vessels  and 
accumulation  in  the  lenticular  nucleus  of 
globular  masses  of  a  substance  which  has  not 
yet  been  chemically  identified  (G.  Perusini). 

C.    SVXDROMES    OF    THE    StRIATLM     (CaU- 

date  nucleus  +  putamen.  third  segment  of 
the  lenticular  nucleus). — As  we  have  already 
pointed  out,  the  anatomical  evidence  is  per- 
fectly clear  that  the  corpus  striatum  may  be 
resolved  into  two  organs  which  are  histolog- 
ically quite  distinct;  the  striafiDii  (putamen 
and  caudate  nucleus),  and  the  pallidum 
(two  internal  segments  of  the  lenticular 
nucleus,  or  globus  pallidus). 

Keeping  to  the  fundamental  principle  that 
should  guide  all  neuro-pathological  and 
neuro-physiological  studies,  namely,  that  an 
anatomical  differentiation  should  be  accom- 
panied by  a  functional  one,  we  can  see  that 
lesions  strictly  limited  to  the  striatum  or  to 
the  pallidum  cannot  be  expressed  by  the 
same  terms — that  is,  the  symptomatology  of 
the  one  cannot  be  identical  witli  that  of  tlie 
other. 

This  hypothesis  is  amply  justified  by  tiie 
anatomical-clinical  facts  which  show  that 
alongside  of  the  total  striate  syndrome 
(complete  necrosis  of  the  lenticular  and 
caudate  nuclei),  there  is  room  for  a  syn- 
flrome  of  the  striatmn  and  a  syndrome  of 
the  pallidum.  Yet  it  would  be  incautious 
[<athology  to  assume  that  every  destructive 
lesion  of  the  striatum  should  be  translated 
into  an  identical  .syndrome.  In  fact,  that 
would  be  reckoning  without  the  double  in- 
fluence of  the  lesion  itself  and  its  jxiint  in 
time.  One  need  only  recall  the  trite  but  true 
observation,  that  the  child's  reaction  to  a 
lesion  of  the  nervous  system  is  (juite  dif- 
ferent from  the  adult's,  and  that  an  altera- 
tion of  the  same  character  in  the  same  loca- 
ti'm  could  assert  itself  very  differently  in 
the  two  instanre>^.    If  any  one  siiould  doubt 


this,  the  facts  which  we  are  to  analyze  will 
offer  striking  proof  of  its  correctness. 

I.  Tlie  syinirouie  of  Cccilc  Vogt,  zvith 
marbled  appearance  of  the  striatu>ii.  Little's 
disease,  "zHth  congenital  and  regressive  spas- 
ticity alone. — Although  the  different  clinical 
types  of  spastic  rigidity  of  the  lower  extrem- 
ities of  the  new-born  have  been  known  for 
a  long  time,  and  Pierre  Marie^^  clearly  dis- 
tinguished two  types  of  infantile  cerebral 
diplegia  in  1886,  one  with  and  the  other 
without  pyramidal  degeneration,  it  must  be 
recognized  that  we  owe  the  anatomical- 
clinical  individualization  of  this  complex  to 
the  work  of  Cecile  Vogt,  and  that  it  is  this 
author  who  first  arranged  a  well  defined 
grouping  of  the  .  symptomatic  elements  in 
the  striate  syndrome.  The  syndrome  of  C. 
Vogt  is  always  characterized  by  bilateral 
motor  disturbances.  The  most  important 
consists  in  the  hypertonicity  of  striated 
muscle,  the  slowing,  awkwardness,  some- 
times temporary  impossibility,  of  voluntary 
movements,  quite  as  marked  in  the  upper 
extremities  as  in  the  lower.  This  spasticity 
is  free  of  all  paralytic  components.  Some- 
times, as  in  a  case  of  Freund's,  the  hyper- 
tonicity shows  itself  more  in  the  lower 
limbs,  so  that  one  could  almost  describe  a 
paraplegic  form  of  this  syndrome  witii  a 
s[)ringing  gait. 

Marbling  of  the  striatum  is  represented 
not  only  by  general  or  selective  spasticity, 
but  also  by  involuntary  movements,  con- 
.stantly  unstable  station,  and  especially  by 
bilateral  atlicto.ns.  To  the  latter  are  added 
associated  movements  which  ma\'  suddenly 
exaggerate  the  disturbances  of  voluntary 
motion.  At  times  there  arc  attacks  of  weep- 
ing or  spasmodic  laughter.  Attention,  con- 
centration u])on  a  volitional  movement,  ex- 
ternal stimuli,  and  emotions,  all  serve  to 
exaggerate  the  involuntary  movements  as 
well  as  the  spasmodic  laughter  and  weeping. 
As  for  \dhintai-\  movements,  they  are 
greatly  diminished.  Tile  syndrome  of  C. 
Vogt  is  not  accompanied  by  any  sign  l)e- 
longing  to  tlie  pyramidal  or  cerebellar 
systems.  Hue  woiili!  se;ircli  in  vain  for  a 
modilicalion    of    the    tendon,    hone,    or    skin 
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reflexes,  and  the  great  toe  sign  (Bal)inski's) 
is  absent.  On  this  last  point,  however,  there 
may  be  some  uncertaint\'  wliich  should  l)e 
dispelled. 

Babinski's  sign  consists,  as  is  well  known, 
in  e.xtension  (dorsiflexion)  of  the  great  toe 
following  plantar  stimulation.  Now,  in  sev- 
eral cases  of  V'ogt's  syndrome,  not  only  has 
spontaneous  extension  of  the  great  toe  been 
observed,  but  an  inconstant  occurrence  of 
this  movement  has  apparently  folUra'ed 
plantar  stimulation.  In  one  of  her  earliest 
studies,  C.  V'ogt  was  in  doubt  as  to  whether 
this  variai)Ie  and  uncertain  extension  of  the 
great  toe  should  be  deemed  a  true  Babinski, 
or  whether  it  might  not  I)e  preferable  to  as- 
sume a  pscmio-Babinski  in  addition  to  the 
true  phenomenon,  and  was  inclined  to  prefer 
the  latter  interpretation.  There  is  no  hesita- 
tion to-day,  and  C.  and  ().  V'ogt  have  ex- 
plicitly stated  in  their  late.st  contrilnition 
that  lesions  of  the  striate  body  cannot  induce 
the  reflex  extension  of  the  great  toe,  the 
genuine  Babinski,  but  that  when  such  an 
extension  is  occasioned  in  the  striate  svn- 
dromes  it  is  no  more  than  an  expression  of 
athetosis.  An  identical  conclusion  was 
reached  by  Lhermitte  and  Cornil'"  in  their 
study  of  a  striate  syndrome  in  adults. 

In  its  evolution,  the  syndrome  of  C.  \'ogt 
presents  one  fundamental  cliaracteristic, 
regression  or  subsidence  of  svmptoms. 
though  this  is  by  no  means  ei|uaily  marked 
in  all  cases. 

On  the  anatomical  side,  the  marbled  ap- 
pearance is  brought  about  l)y  a  reduction  in 
volume  of  the  striatum,  associated  with  a 
peculiar  alteration  consisting  of  the  replace- 
ment of  striate  cells  by  a  packing  of  fine 
myelinated  fibers,  absent  under  normal  con- 
ditions. It  is  exactly  this  fantastic  arrange- 
ment of  myelinated-fiber  plaques,  brought 
out  by  the  Pal  method,  that  produce  the 
marbling  of  the  striatum. 

2.  Pysjjiycliiiicatiou  (C.  and  O.  \'ogt). 
(Icucral  rigidity  ivitlt  progressive  terminal 
athetosis. — This  anatomical-clinical  s\n- 
drome  is  really  closely  connected  with  the 
preceding  one.  What  ,sei)arates  them  is,  on 
the  one  hand,  the  difference  in  development, 


progressive  in  the  dysmyelinization  and 
retrogressive  in  the  marbling,  and  on  the 
other  hand,  the  different  periods  for  their 
appearance.  The  former  is  an  acquired  con- 
dition, the  latter  congenital. 

The  condition  of  dysmyelinization  gener- 
ally makes  its  appearance  in  the  first  months 
of  life  (cases  i  and  2  of  C.  and  O.  Vogt), 
l)ut  may  not  do  so  until  adolescence,  as  evi- 
denced by  the  observations  of  Rothmann 
and  ().  Fischer.  The  cardinal  signs  of  this 
syndrome,  rigidity  subject  to  temporary 
exacerbations,  and  athetosis,  recall  very 
clearly  those  of  marbling. 

Anatomical  studies  demonstrated  to  C. 
and  O.  \'ogt  that  it  was  a  question  of  degen- 
eration of  the  strio-pallidal  and  pallido- 
thalamic  fibers. 

This  anatomical-clinical  type  approaches 
the  dystonia  lenticularis  of  which  Spiller^*" 
has  recently  reported  a  typical  exam])le.  The 
latter  affection  develops  in  the  guise  of  an 
acquired  double  athetosis  and  ends  its  evo- 
lution with  the  termination  of  life  after 
some  years.  As  in  Wilson's  disease,  with 
which  it  has  a  closer  bond  of  relationship, 
dvstonia  lenticularis  is  accompanied  by  pro- 
found difficulties  in  the  articulation  of  words 
and  in  deglutition.  Anatomically,  the  most 
striking  modilication  consists  of  the  very 
marked  breaking  down  of  the  putanicn  and 
the  caudate  nucleus,  associated  with  a  re- 
duction in  size  of  the  globus  pallidiis  with- 
out change  in  its  fit)ers. 

V  Huntington's  chronic  progressive 
chorea,  result  of  "atrophic  cortico-striate 
degeneration"  (Pierre  Marie  and  J.  Lher- 
mitte'").— Since  Anton's  fundamental  oi)- 
servation  of  the  intimate  dei)endent  rela- 
tionships that  connect  choreic  and  athetoid 
movements  with  the  striate  body,  the  atten- 
tion of  anatomists  has  been  drawn  to  lesions 
of  the  nuclei  at  the  base  of  the  brain  in  the 
choreiform  affections.  Since  the  work  of 
Telgersma"\  Alzheimer".  Kleist*'.  Pierre 
Marie  and  Lhermitte.  Kiesselbach*'',  and  C. 
and  ( ).  \'o.gt,  the  problem  of  the  anatomical 
origin  of  chorea  may  be  considered  solved. 

In  a  short  note.  Jelgersma  showed  that 
chorea  of  the  Huntington  tyi)e  was  accom- 
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panied  by  an  atrophy  of  the  caudate  nucleus 
in  its  anterior  portion  especially;  then  Alz- 
heimer, in  three  cases,  demonstrated  degen- 
eration of  the  nerve  cells  of  the  caudate  and 
lenticular  nuclei,  accompanied  by  extreme 
proliferation  of  the  neuroglial  web.  Analo- 
gous lesions  were  discovered  by  Kleist  in  a 
case  of  chronic  chorea  that  had  progressed 
for  fifteen  years.  Here  again  the  neuroglial 
sclerosis  was  particularly  severe  in  the  striate 
body,  the  red  nucleus,  and  Luy's  body 
(nucleus  hypothalamicus)  ;  and  certain  re- 
gions of  the  thalamus  as  well  exhibited 
degenerative  changes. 

Taking  up  this  anatomical  study  in  four 
cases  of  typical  Huntington's  chorea,  Pierre 
Marie  and  Lhermitte  established  the  follow- 
ing: (i)  Considerable  gross  atrophy  of  the 
lenticular  and  caudate  nuclei;  (2)  very  pro- 
found degenerative  changes  in  the  nervous 
elements,  cells  and  fibers  of  these  ganglia ; 
(3)  an  intense  reaction  of  the  neuroglia  in 
the  same  regions;  (4)  chronic  changes  in  the 
vessels  of  the  striate  body,  and  (5)  an  atro- 
phy of  the  frontal-Rolandic  cortex  without 
secondary  degeneration  of  the  cortical  pro- 
jection-fibers. These  authors  insisted  on  this 
point,  that  not  only  are  the  changes  unre- 
lated to  the  thalamus  and  to  the  centers  be- 
neath the  striate  body,  but  they  display  a 
striking  predilection  for  the  putamen  and 
the  caudate  nucleus  (striatum).  In  the  sys- 
tem of  the  ansa  lenticularis  the  bundles  from 
the  striate  to  Luy's  body  and  to  the  red 
nucleus  were  fjnly  reduced  in  size,  not  de- 
generated, which  is  explained  by  the  preser- 
vation of  the  centers  of  fibers  efferent  from 
the  pallidum. 

Though  the  neuroglial  proliferation  con- 
stitutes from  all  the  evidence  an  imiiortant 
feature  of  the  lesions  in  clinMiic  cliorcn,  it 
is  far  from  essential. 

Lhermitte  and  K.  I'orack"*  have  shown, 
in  fact,  that  the  neuroglial  .sclerosis  may  be 
entirely  lacking,  in  spite  of  intensity  of  de- 
generation in  the  striate  body.  Kiessell)ach, 
Dunlap*',  and  C.  and  O.  Vogt  have  found 
these  alterations  in  all  the  cases  of  chronic 
chorea  that  they  have  been  able  to  study, 
and  C.  and  O.  Vogt  have  reported  further 


a  degeneration  of  the  striatum-to-pallidum 
fibers,  and  in  some  cases  a  thickening  (hy- 
dropic degeneration?)  of  the  large  myelin- 
ated fibers  of  the  external  segment  of  the 
pallidum. 

The  ci>rtico-striate  atrophic  degeneration 
is  represented  by  the  chronic  progressive 
chorea  of  Huntington,  but  there  is  reason  to 
believe  that  all  the  chronic  choreas  imply 
lesions  over  the  same  distribution  at  least, 
if  not  of  an  identical  character. 

The  muscular  disorder  of  Huntington's 
hereditar}-  chorea  resembles,  in  certain  of 
its  traits,  that  provoked  by  the  complete 
necrosis  of  the  striate  body  (striatum  -f" 
pallidum)  ;  and  it  has  long  been  recognized 
that  involuntary  movements  are  very  often 
a  mixture  of  chorea  and  athetosis,  so  much 
so  that  in  certain  subjects  it  is  extremely 
difficult  to  decide  whether  it  is  a  condition 
of  true  chorea  or  of  athetosis.  Yet  there  is 
one  characteristic,  lacking  in  Huntington's 
disease,  that  on  the  contrary  appears  con- 
stantly in  the  lenticular  degeneration  of 
Wilson,  namely  hypertonicity. 

Not  only  is  muscular  tone  not  exaggerated 
in  chronic  chorea,  but  it  is  even  clearly 
diminished,  as  Lhermitte  and  Lamaze^"  have 
shown  recently. In  certain  cases  this  hypo- 
tonicity  is  as  striking  as  hypertonicity  may 
I)e  in  Wilson's  disease. 

In  the  last-named  affection,  voluntary 
movements  are  diminished,  and  alternating, 
diadochokinetic  mr)vements  arc  particularly 
difficult.  y\ccording  to  C.  and  O.  Vogt,  it 
would  be  imi)racticable  to  distinguish  this 
(li.sturbance  of  innervation  from  the  true 
adiadochokincsis  encountered  in  lesions  of 
the  cerebellar  sy.stem  (Babinski),  and  one 
is  justified  in  considering  it  as  they  do,  as  a 
pscndo-adiadochokinesis.  In  a  typical  case 
of  I  luntinglon's  chronic  chorea,  Lhermitte 
and  Lamaze  recently  called  attention  to  the 
slowness  and  difficulty  of  alternative  move- 
ments, and  asked  whether  it  were  not  a 
(|ucstion  of  true  adiadochokincsis,  since  in 
this  case  the  hypertonicity  with  the  muscular 
rigidity  which  it  determines  was  totally 
lacking.  It  was  the  same  in  another  obser- 
vation, of  unilateral  syndrome  of  the  .stri- 
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atum,  reported  by  Lhermitte  and  L.  Cornil, 
where  adiadochokinesis  was  evident  in  spite 
of  the  absence  of  hypertonicity.  Regarding 
this  very  important  point,  it  would  be  haz- 
ardous indeed  to  base  a  conclusion  upon  so 
small  a  number  of  positive  cases  not  yet 
anatomically  controlled.  However,  we  are 
greatly  inclined  to  believe  that  true  adiad- 
ochokinesis is  not  the  exclusive  property  of 
cerebellar  lesions,  but  that  it  should  be  ac- 
corded a  place  among  the  striate  symptoms. 

4.  Acute  Lesions  of  the  Striatuvi. 
Sydenham's  chorea. — In  contrast  to  the 
lesions  of  chronic  development,  those  that 
represent  a  toxic-infectious  process  in  the 
brain  affect  a  limited  area  only  exceptionally. 
And  we  do  not  know  to-day  whether  there 
exist  any  encephalitides  limited  to  the  striate 
body.  However,  we  cginnot  fail  to  mention 
the  very  interesting  researches  of  Pierre 
Marie  and  TretiakofT'"  in  Sydenham's  acute 
chorea,  and  the  proof  that  they  gave  of 
alterations  especially  pronounced  in  the  len- 
ticular and  caudate  nuclei.  True,  the  symj)- 
tomatology  of  acute  chorea  is  too  rich  fur 
all  its  elements  to  find  an  explanation  in 
lesions  exclusively  striate,  but  there  is 
nothing  to  prevent  these  lesions  being  at- 
tached to  the  choreic  muscular  disorder  at 
least,  as  well  as  to  the  hypotonicity  whose 
existence  we  recognized  in  Huntington's 
chorea. 

5.  Lesions  (hemorrhages  or  softening)  in 
the  region  of  the  striatum. — We  have 
already  alluded  to  the  observation  published 
in  1895  by  Anton'"',  which  warranted  his 
attaching  the  chrireo-athetoid  disorder  to  the 
striate  body. 

Recently  C.  and  O.  Vogt  have  been  able 
to  study  a  case  where  a  softening  with  cystic 
transformation  of  the  head  of  the  caudate 
nucleus  and  of  the  adjacent  portion  of  the 
putamen  was  expressed  by  a  contralateral 
hemichorea. 

In  an  observation  of  Lhermitte  and  Cornil 
cited  above,  a  stroke  in  a  woman  of  fifty 
had  determined  a  hemichorea-athetosis  with 
spontaneous  clonus  of  the  foot  and  pseudo- 
Rabinski.  independent  of  any  paralysis  or 
hypertonicity. 


These  several  facts  demonstrate  that 
imilaieral  destructive  lesions  of  the  striatum 
do  ncjt  remain  silent  though  sometimes 
sparing  of  symptc^matology.  The  involve- 
ment of  these  centers  reveals  the  coordinator 
role  of  the  striate  body. 

D.  Syndromes  of  tiik  P.m.i.idum. — By 
definition  the  pallidal  syndrome  should  be 
the  clinical  expression  of  lesions  .strictly 
limited  to  the  globus  pallidus,  that  is  to  say 
to  the  two  internal  segments  of  the  lentic- 
ular nucleus.  As  a  ])art  of  this  organ  Ramsay 
Hunt  includes  the  large-celled  neurones 
which  as  we  have  seen  above  (see  anatomical 
chapter)  are  scattered  over  the  putamen  and 
the  caudate  nucleus  (type  i  cells  of  Golgi, 
motor  tvpe  cells  of  Malone).  Following  the 
American  neurologist,  the  pallidal  syndrome 
would  api)ear  to  be  determined  not  only  by 
destructive  or  degenerative  alterations  af- 
fecting the  globus  ])allidus.  but  also  by  those 
that  reach  the  pallidal  element  carried  to  the 
interior  of  the  striatum  along  with  the  ])urely 
striate  neurones  ("strio-])allidal"  system). 

'i'his  anatomical  information,  indisjjen- 
sal)le  to  an  understanding  of  the  facts, 
accounts  for  many  of  the  obscurities  and 
contradictions  that  apjiear  to  the  reader  <if 
works  bearing  on  this  subject.  In  the  pallidal 
svndrome.  in  fact,  we  come  upon  a  territory 
less  known  than  that  which  we  have  just 
explored.  It  is  nothing  less  than  that  of 
Parkinson's  disease,  and  we  know  all  the 
old  and  new  discussions  that  this  has  pro- 
voked. 

.-\greement  seems  to  have  been  reached  on 
at  least  one  point,  of  realizing  that  the 
Parkinson's  disease  of  the  classics  cannot  be 
understood  as  a  pure  disease  entity,  possess- 
ing as  such  an  unequivocal  symptoiuatologN 
whose  lesions  have  always  an  identical  char- 
acter and  distribution  and  whose  develo])- 
ment  can  be  exactly  foreseen.  Tliis  fragmen- 
tation of  paralysis  agitans  which  is  in 
process  of  being  realized  to-day  and  appears 
so  full  of  promise  has  already  been  pro- 
ductive of  fruitful  results. 

It  has  been  known  for  a  long  tiiue  that 
the   Parkinsonian   syndrome  can  appear  in 
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early  life,  and  that  in  cases  of  this  kind  the 
disease  copies  that  of  old  age  and  is  oftenest 
familial  or  hereditary.  Ramsay  Hunt  was 
able  to  study  three  cases  of  precocious 
"Parkinson's  disease"  both  from  the  clinical 
and  from  the  anatomical  point  of  view,  and 
demonstrated  in  all  these  cases  an  identical 
lesion,  very  specific  in  its  distribution  and 
character.  It  is  in  reality  a  primary  degen- 
eration by  abiotrophy  of  all  the  pallidal 
system.  That  is  to  say,  the  cells  of  Golgi's 
type  I  of  the  striatum,  and  cells  of  the 
globus  pallidus  are  reduced  in  number  and 
size,  a  large  number  have  disappeared  and 
consequently  the  striothalamic  and  hvpothal- 
amic  radiations  are  contracted  and  atrophied. 
The  gray  centers  to  which  these  striate 
radiations  extend,  the  thalamus,  substantia 
nigra.  Luy's  bod\'.  and  red  nucleus,  are 
untouched. 

There  is  then  a  juvenile  or  infantile  type 
of  paralysis  agitans  of  Ramsay  Hunt,  which 
is  induced  by  an  abiotrophy  or  progressive 
degeneratii:)n  of  the  whole  pallidal  system. 

Is  it  the  same  in  the  paralysis  agitans  that 
supervenes  at  a  more  advanced  age,  which 
one  may  call  presenile  paralysis  agitans.^ 
That  is  the  questitin  put  by  Ramsay  Hunt. 
Before  him,  Lewi  had  already  localized  the 
alterations  of  classic  Parkinson's  disease  in 
the  lenticular  nucleus  and  the  nucleus  of  the 
ansa  peduncularis  among  others,  but  indica- 
tions were  incomplete.  It  remained  for  Hunt 
to  state  precisely  the  anatnmical  basis  of 
presenile  paralysis  agitans.  In  two  cases 
respectively  seven  and  eight  years  advanced, 
this  author  proved  by  the  aid  of  exact  tech- 
nique the  atrophy  of  the  "motor"  cells  of 
striatum  and  pallidum,  contrasted  with  the 
integrity  of  the  small  cells  of  the  striatum. 

These  lesions  mainly  affected  the  anterior 
regions  of  the  pallidal  system.  In  addition, 
there  was  a  quantitative  reduction  of  tiie 
efferent  fibers  from  the  pallidum  (tli.'damic 
and  hypothalamic  bundles).  As  a  matter  of 
fact,  the  circulatory  apparatus  of  the  striate 
])C)(\y  was  intact,  without  a  trace  of  porosity 
or  cribration. 

It  is  impossible  not  to  be  struck  imme- 
diately by  the  very  grcnt  siniilnrily   fnol   to 


say  identity)  between  the  striate  lesions  in 
the  Parkinsonian  syndrome  of  adolescence 
and  that  of  the  presenile  period ;  in  the  first 
as  in  the  second,  the  primary  degeneration 
of  pallidal  cells  stands  foremost  and  incon- 
trovertible. A  degenerative  aliiotrophic  pro- 
cess, comparable  to  that  of  amyotrophic 
lateral  sclerosis  or  of  the  disease  of  Aran  and 
Duchenne — a  selective  process  confining  its 
effects  to  a  limited  anatomical-physiological 
system — that  is  the  mode  of  attack  of  the 
yet  undetermined  causative  agent,  at  least 
of  a  certain  form,  of  juvenile  and  presenile 
paralysis  agitans. 

Having  ascertained  this,  we  immediately 
understand  why  these  Parkinsonian  syn- 
dromes, arising  in  such  different  periods  of 
life,  approach  each  t)ther  to  the  point  of 
confusion. 

But  the  preceding  facts,  important  as  they 
are,  do  not  exhaust  the  pathological  anatomy 
of  paralysis  agitans. 

In  seven  cases  studied  by  C.  and  O.  Vogt, 
the  modifications  of  the  striate  body  ap- 
peared appreciably  different  in  nature.  As 
they  note  the  atrophy  of  the  caudate  nucleus 
accompanied  by  degeneration  of  its  cells  and 
the  fibers  emanating  from  them,  so  they  also 
find  foci  of  softening,  lacunae  in  the  len- 
ticular nucleus,  sometimes  simply  a  perivas- 
cular disintegration  with  cavities  or  their 
beginnings,  with  advanced  or  early  porosity. 

According  to  C.  and  O.  Vogt,  the  lesions 
of  presenile  paralysis  agitans  do  not  possess 
a  selectivity  so  pure  as  in  the  cases  studied 
by  Ramsay  Hunt.  Those  authors  acknow- 
ledge that  there  are  some  cases  in  which  the 
degeneration  appears  much  more  marked  in 
the  pallidum,  while  they  claim  that  the  le- 
sions in  other  cases,  without  sparing  the  glo- 
bus ])alli(lus,  do  attack  tiie  striatum  with 
greater  severity.  This  is  not  rm  anatomical 
statement  of  merely  passing  interest;  rather 
it  has  a  far  greater  range,  for  C.  and  O. 
Vogt  remarked  that  these  cases,  where  the 
Parkinsonian  syndrome  was  expressed  by 
pronounced  trembling,  were  exactly  those 
which  corres|)onded  to  the  most  extensive 
lesions  of  the  striatum,  whereas  on  the  con- 
trary tlie  |)ara!ysis  agitans  without  rigidity 
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answered  to  rather  more  limited  alterations 
of  the  pallidum.  Can  other  cephalic  centers 
he  iiuolved  by  the  paralysis  agitans  process, 
and  is  it  always  restricted  to  the  striate 
body?  Apparently  this  should  not  be  an- 
swered in  the  affirmative.  Treitiakoff"",  and 
Souques  and  Treitiakoff^",  liave  certainly 
shown  the  freijuency  of  atrophy  of  the  ele- 
ments of  the  substantia  nigra  in  Parkinson's 
disease;  and  if  this  lesion  has  not  l)een  taken 
up  l)y  Ramsay  Hunt  nor  l)y  C.  and  O.  \'ogt, 
we  for  our  part  have  never  known  it  to  fail 
macroscopically  in  four  cases  of  presenile 
Parkinson's  disease  which  we  have  had  the 
opportunity  of  studying.  Furthermore,  this 
lesion  of  the  substantia  nigra  is  not  surpris- 
ing, now  that  we  know  the  close  dependence 
of  this  mesencephalic  center  on  the  striate 
system.  Miglit  there  be  a  variety  of  neural 
degeneration  illustrated  by  the  crossed  hemi- 
atrophies of  the  cerebellum  following  lesions 
of  the  hemispheres?  However  that  may  be, 
the  researches  already  set  forth  gi\e  us  this 
to  remember,  that  besides  the  Parkinsonian 
syndromes  of  old  age  conditioned  Iiy  de- 
structive lesions  of  vascular  origin  in  the 
striate  body,  there  exists  a  type  of  paralysis 
agitans  of  the  adolescent  or  the  aged  subject 
which  can  properly  be  charged  to  an  abio- 
trophy with  an  affinity  for  the  pallidal 
system. 

Progressive  degeneration  of  tlic  pallidum 
does  not  seem  to  assert  itself  exclusively 
through  tlie  Parkinsonian  syndrome,  es- 
peciallv  when  it  is  associated  with  a  pyra- 
midal degeneration. 

We  have  seen  these  patients  affected  with 
spastic  rigidity  of  all  four  extremities  and 
the  trunk,  with  the  appearance  of  far  ad- 
vanced pseudo-Inilbar  cases,  swallowing  la- 
boriously, unable  to  utter  a  sound,  essaying 
a  vague  pretense  of  a  grin  in  an  occasional 
spasmodic  burst  of  exasperation,  otherwise 
displaving  a  facics  so  completeh'  expression- 
less and  stiffened  that  it  seemed  to  denote 
an  annihilation  of  the  faculties,  }et  in  whom 
a  more  careful  examination  would  demon- 
strate their  intellectual  integrity.  This  clin- 
ical picture,  of  which  Lhermitte,  Cornil,  and 
Ouesnel"  have  reported  a  striking  example, 


certainly  presents  very  complex  features, 
some  allied  to  those  of  pseudo-bulbar  para- 
lysis, some  to  amyotrophic  lateral  sclerosis, 
some  to  Parkinson's  disease.  What  differen- 
tiates it  abs(jlutely  from  this  last  is  the  group 
of  "pyramidal"  signs  found  associated  witli 
the  striate  manifestations  proper. 

Is  it  possibly  in  this  group  of  cases  that 
one  should  place  the  curious  affection  de- 
scribed by  Foerster  under  the  name  of 
arteriosklerotische  Muskelstarre  (rigidity)? 
But  at  present  we  lack  sufficient  descriptions 
to  solve  the  problem  of  identifying  this 
"arteriosclerotic  rigidity". 

IV.  SYNTHESIS  OF  THE  SYMPTOMATOLOGY 
OF  PATHOLOGICAL  ST.\TES  OF  THE 
STRIATUM 

After  analyzing  in  the  preceding  chapters 
the  different  symptomatic  characteristics  of 
diseases  of  the  striate  body,  we  may  now 
rearrange  them  more  compactly  to  show 
their  general  order  and  coherence. 

First  of  all  we  are  struck  by  the  fact  that 
the  morbid  manifestations  of  the  striate 
body  are  exclusively  motor.  In  the  total 
striate  syndrome  as  well  as  in  the  syndromes 
of  the  striatum  and  of  the  pallidum,  all 
sensory,  trophic,  and  secretory  disturbances 
are  lacking.  The  disorders  of  muscular 
function  are  wholly  concerned  with  volun- 
tary movements,  muscle  tone,  automatic 
mechanisms  of  expres.sion.  articulation  of 
words,  phonation,  and  deglutition. 

One  of  the  fundamental  elements  of 
striate  symptomatology  is  unquestionably 
the  muscular  rigidity  of  Parkinsonian  type, 
verv  different  from  pyramidal  spasticity. 
Indeed  we  find  it  (juite  as  much  in  Wilson's 
disease  and  in  C.  \'ogt's  syndmme  as  in 
paralvsis  agitans.  It  is  the  factor  that  largely 
conditions  the  vicious  attitudes  of  trunk  ami 
extremities,  and  also  the  slowness  of  volun- 
tary movements  and  tiie  pseudo-adiadocho- 
kinesis;  but  it  is  not  the  sole  cause  of  irregu- 
larities in  voluntary  motion,  since  the  latter 
appear  at  times  in  those  curious  cases  of 
Parkinson's  disease  wkhout  rigidity,  and  in 
the  chronic  choreas  with  hypotonicity.  As 
Van  Woerkonv''-  has  shown  very  well,  what 
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appears  to  be  the  essential  motor  difficulty 
is  the  impossibility  of  quickly  substituting 
the  dynamic  function  of  the  muscles  for 
their  static  function,  causing  an  apparent 
lack  of  coordination  which  gives  the  volun- 
tary movement  a  "stiff  and  slow,  sometimes 
an  exaggerated,  ciuality." 

Furthermore,  spontaneous  voluntary 
movements  are  markedly  diminished ;  Ram- 
say Hunt  and  C.  and  O.  Vogt  insist  strongly 
on  that  point.  This  general  ivivwbility  is 
especially  striking  in  \\'ilson's  disease  and 
paralysis  agitans.  But  the  loss  of  normal 
associated  movements  appears  no  less  strik- 
ing, and  with  it  one  can  connect  up  the  lack 
of  harmony  in  movements  taken  together, 
the  absence  of  compensatory  arm  movements 
during  walking,  the  extreme  diminution  in 
movements  of  defense  and  of  orientation, 
in  fact  all  the  reflex  movements  that  go  to 
make  up  a  harmonious  whole  in  tlie  activities 
of  a  normal  individual. 

All  these  symptoms,  minutely  analyzed  by 
Zingerle,  are  independent  of  muscular 
rigidity,  as  we  have  already  noted  how 
apparent  they  can  be  in  paralysis  agitans 
without  rigidity. 

Disturbances  of  the  normal  facial  expres- 
sion and  gesturing  that  accompany  language 
and  thought  naturally  fall  into  the  same 
group.  This  facial  and  gesticulatory  amimia 
impresses  us,  as  it  does  C.  and  O.  Vogt  and 
Hunt,  as  the  most  conspicuous  and  invari- 
able symptomatic  peculiarity  of  the  striate 
syndromes.  To  it  is  due  the  fixed  stare,  the 
blank  indifferent  face,  which  reflects  no 
shades  of  expression,  but  explodes  in  forced 
and  violent  bursts  of  spasmodic  laughter 
or  weeping. 

Finally,  the  difficulties  of  lip,  ttinguc, 
pharynx  and  larynx  motility,  which  are  re- 
sponsible for  dysarthria,  anarthria,  or  even 
complete  aphonia,  as  well  as  for  the  dys- 
phagia that  causes  an  apparent  exaggeration 
of  salivary  secretion  in  so  many  pscudo-bul- 
bar  and  Parkinsonian  cases,  all  these  difficul- 
ties seem  to  be  related  to  the  [ireceding 
group. 

Motor  manifestations  of  another  order, 
forming  the  second  great  group  of  striate 


symptoms,  may  be  placed  beside  the  disturb- 
ances of  voluntary,  normal  associated,  and 
automatic  coordinated  movements.  We  mean 
the  spasmodic,  choreic,  and  athctoid  types  of 
ini'oliintary  mox'cments.  Different  as  they 
appear  at  first  glance,  they  are  none  other 
than  links,  we  believe,  in  the  same  chain  of 
variously  associated  elements.  We '  have 
already  spoken  of  how  the  muscular  disorder 
in  chronic  chorea  may  be  so  nearly  allied  to 
athetosis  that  it  is  sometimes  difficult  to 
describe  the  involuntary  movements  with  one 
definite  label;  but  there  is  more  than  this, 
and  one  may  conjecture  whether  the  quality 
of  the  movement,  choreic  or  athetoid,  is  not 
conditioned  wholly  or  in  part  by  the  dift'erent 
modifications  of  muscular  tone  in  each  case. 

However  that  may  be,  all  the  facts  re- 
viewed cannot  fail  to  be  extremely  instruc- 
tive from  the  light  that  they  shed  not  only 
on  the  motor,  coordinating,  and  inhibiting 
functions  of  the  lenticular  and  caudate 
nuclei,  but  also  on  different  disease  types  so 
far  removed  from  each  other  in  appearance. 
In  spite  of  their  superficial  dissimilarity, 
who  can  fail  to  be  struck  by  the  symptomato- 
logical  bonds  that  unite  them  to  form  one 
great  pathological  group  with  a  changeable 
countenance  like  a  living  face,  where  the 
same  traits  and  same  wrinkles  can  be  dis- 
covered without  difficulty  under  diverse  ex- 
pressions? WHiether  it  be  Wilson's  disease, 
C.  Vogt's  syndrome,  pseudo-bulbar  para- 
lysis, paralysis  agitans,  or  one  of  the  chronic 
choreas,  we  grasp  the  same  fundamental 
rudiments,  mixed  in  varying  proportions  and 
differently  arranged,  whose  origin  is  placed 
by  pathological  anatomy  in  alterations  of 
the  striatum  and  the  pallidum. 

What  appears  most  clearly  when  we  leave 
anatomico-clinical  syndromes  and  attempt  to 
picture  the  functif)ns  of  the  corpus  striatum 
as  a  whole,  is  that  the  influence  of  the  purely 
motor  functions  of  this  structure  are  very 
different  from  that  of  the  cortico-bulbo- 
sfiinal  system  (pyramidal  system).  The 
latter  has  to  do  with  the  most  highly  differ- 
entiated and  delicate  movements.  Tiiey  may 
be  considered  the  most  intellectual  and  con- 
se(|uently   the   most   human.    All    the   more 
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rudimentary  functions  are  carried  out  by 
the  striate  system.  They  are  the  older  move- 
ments of  the  vertebrate  series,  and,  continu- 
ing the  metaphor,  more  animal  in  character. 

From  the  physio-pathological  point  of 
view,  those  conditions  which  bring  about 
more  or  less  complete  destruction  of  the 
corpus  striatum  affect  functions  whicli  arc- 
essentially  automatic  and  which  are  but  very 
slightly  influenced  by  the  cortex.  Walking, 
the  synkinetic  movements  of  defence  and  of 
spatial  orientation,  the  mimicry  of  gesture 
and  facial  expression,  swallowing  and  pho- 
nation  arc  all  functions  of  an  automatic 
character.  It  is  these  automatic  functions, 
long  gone  from  the  plane  of  consciousness, 
which,  as  the  Vogts  pointed  out,  are  affected 
by  disease  of  the  corpus  striatum. 

Everything  leads  us  to  the  general  concep- 
tion that  the  motor  corpus  striatum  and  the 
sensory  optic  thalamus  correspond  to  the  pre-     lo.  J 
central   motor   gyrus    and    the    post-central 
sensory     gyrus    which     receives    conscious 
sensations.  And,  further,  the  corpus  striatum     12. 
and  the  optic  thalamus  control  the  superior 
automatic  motor  system,  while  the  cortical     j 
centers  dominate  and  control  the  \oluntary 

motor  system. 
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The  case  which  serves  as  the  basis  of  this 
discussion  has  been  presented  principally 
on  account  of  two  features,  probably  re- 
lated. One  is  the  postural  peculiarity  of  the 
left  upper  extremity  and  the  other  is  the 
inability  to  perform  certain  movements  of 
portions  of  this  limb  as  isolated  movements 
and  only  as  associated  with  other  move- 
ments, es|)eciall\-  with  flexion  of  the  forearm. 

The  former  of  these  phenomena  has  re- 
cently acquired  an  added  significance  in  con- 
nection with  the  article  by  S.  A.  Kinnier 
Wilson:  "On  Decerebrate  Rigidity  in  Man 
and  the  Occurrence  of  Tonic  Fits"  {Hrain, 
Vol.  xiiii.  Part  III.  i(j20).  In  this  article 
attention  is  called  to  "certain  analogies  be- 
tween the  results  of  experimental  mesen- 
cephalic transection  in  apes  and  other  mam- 
mals and  occasional  clinical  phenomena  in 
man,  in  cases  where  cortical  function  is  com- 
pletely in  abeyance."  The  type  of  cases  is 
briefly  "one  in  which  there  is  evidence  of 
withdrawal  of  cortical  control  in  the  form  of 
unconsciousness  or  semi-consciousness,  tlie 
result  commonK-  of  cerebral  hemorrhage — 
submeningeal  nr  intraventricular,  or  both — 
or  of  meningeal  inflammation,  or  from  tlie 
efifect  of  certain  intracranial  tumors;  also. 
for  that  matter,  of  hysteria.  Coupled  with 
this  iin])airment  of  consciousness  has  been 
the  aj)pearance  of  tonic  rigidity  of  trunk 
and  limbs,  minutely  resembling  experimental 
decerebrate  rigiditv.  to  which  frecjuent  ex- 
acerbations in  the  form  of  tonic  or  postural 
fits,  accentitating  and  exaggerating  the  liack- 
ground  of  tonic  posture,  are  superadded." 
Also  "in  certain  types  of  organic  and  func- 
tional nervous  disease  these  postural  atti- 
tudes may  be  adopted  involuntarily  with  full 
consciousness,  and  partial  or  fragmentary 
types  also  occur.  To  this  last  statement  much 


importance  is  attached  since  the  hypothesis 
is  that  the  involuntary  postures  of  a  limb  or 
segment  of  a  limb  in  many  forms  of  ner\-ous 
disease,  as  well  as  the  transient  positions 
assumed  in  involuntary  movements  such  as 
chorea  or  athetosis,  are  in  reality  siinply 
parts  of  the  coinplete  decerebrate  attitude." 

Wilson  accordingly  considers  his  material 
under  two  main  heads:  I.  "Those  cases 
where  the  phenomena  ajijiear  in  association 
with  loss  of  consciousness"  and  comprising 
"(i)  Cases  of  decerebrate  rigidity  or  atti- 
tude and  tonic  fits  combined.  (2)  Cases  of 
decerebrate  attitude  without  tonic  fits.  (3) 
Cases  of  tonic  fits  without  persisting  decere- 
brate attitude."  Croup  II  includes:  "(i) 
Cases  of  decerebrate  attitude  in  conscious 
life.  (2)  Incomplete,  limited,  or  fragmentary 
cases.  (3)  Cases  of  decerebrate  attitude  in 
the  course  of  conscious  involuntary  move- 
ment, especially  chorea  and  athetosis." 

The  salient  features  of  decerebrate  rigid- 
ity, as  contrasted  with  the  state  following  on 
transection  below  or  in  the  lower  half  of  the 
medulla  are  given  by  Sherrington  as  follows 
( Integrative  Action  of  the  Xervous  Sys- 
tem ) : 

"Decerebrate  rigidit\'  is  a  condition  wliich 
ensues  on  removal  of  the  forebrain  by 
transection  at  any  of  the  various  levels  in 
the  mesencephalon  <ir  at  the  tbalamenccpba- 
lon  in  its  hinder  part. 

"If  in  a  monkey  or  cat  transection  below 
iir  in  the  lower  half  of  the  bulb  has  been 
performed,  the  animal  when  suspended,  ar- 
tificial respiration  if  necessary  being  kept  up, 
hang?  from  the  suspension  points  with 
deeply  drooped  neck,  deeply  drooped  tail,  and 
its  pendant  limbs  flaccid  and  slightly  flexed. 
The  fore  limb  is  slightly  flexed  at  shoulder. 
at  elbow  and  very  slightly  at  wrist.  The  hind 
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limb  is  slightly  flexed  at  hip,  at  knee  and 
at  ankle.  On  giving  the  hand  or  foot  a  push 
forward  and  then  releasing  it,  the  limb 
swings  back  into  and  somewhat  be\ond  the 
position  of  its  equilibrium  under  gravity, 
and  it  oscillates  a  few  times  backward  and 
forward  before  hnally  settling  down  to  its 
original  position. 

"To  this  condition  of  flaccid  paralysis  su- 
pervening upon  transection  in  the  lower  half 
of  the  bulb  the  condition  ensuing  on  re- 
moval of  the  cerebral  hemispheres  offers  a 
great  contrast.  In  the  latter  case  the  animal, 
on  being  suspended  just  as  after  the  former 
operation,  hangs  with  its  fore  limbs  thrust 
backward,  with  retraction  at  shoulder  joint, 
straightened  elbow,  and  some  flexion  at 
wrist.  The  hand  of  the  monkey  is  turned 
with  its  palmar  face  somewhat  inward.  The 
hind  limbs  are  similarly  straightened  and 
thrust  backward;  the  hip  is  extended,  the 
knee  very  stifHy  extended,  and  the  ankle 
somewhat  extended.  The  tail  in  spite  of  its 
own  weight — and  it  is  quite  heavy  in  some 
species  of  monke> — is  kept  either  straight 
and  horizontal  or  often  stiffly  curved  up- 
ward. There  is  a  little  opisthotonis  of  the 
lumbo-sacral  vertebral  region.  Tlie  head  is 
kept  lifted  against  gravity  and  the  chin  is 
tilted  upward  under  the  retraction  and  back- 
ward rotation  of  the  skull  on  the  neck.  The 
mouth  is  kept  closed  and  there  is  some  stiff- 
ness in  the  elevation  of  the  jaw.  When  the 
limbs,  or  tail,  or  head  or  jaw  are  pushed 
from  the  pose  they  have  assumed  consider- 
able resistance  to  the  movement  is  felt,  and 
unlike  the  condition  after  bulbar  section,  on 
being  released  they  spring  liack  at  once  to 
their  former  position  and  remain  tliere  fur 
a  time  more  rigid  than  before. 

"The  rigidity  is  immediately  due  to  j)ro- 
longed  spasm  of  certain  groups  of  voluntary 
muscles.  The  chief  of  these  are  the  retractor 
muscles  of  the  head  and  neck,  the  elevatif)n 
of  the  jaw  and  tail,  and  the  extension  mus- 
cles of  the  elI)Ow  and  knee,  and  shoulder 
(i.e.,  deltoids)  and  hij).  In  the  dog  ami  rai. 
just  as  spinal  shock  is  more  severe  in  lln' 
fore  limbs  llian  in  tin-  liiiid.  so  flererei)rate 


rigidity  is  more  marked  in  the  fore  than  in 
tlie  hind  limbs.  There  is  no  obvious  tremor 
in  die  earlier  hours  of  its  continuance;  later 
it  does  sometimes  become  trenuilant.'" 

Wilson  calls  especial  attention  to  the  pos- 
ture of  the  forelimbs  in  extension-prona- 
tion,  and  to  the  head  retraction  and  opistho- 
tonos. 

Decerebrate  rigidity  combined  with  fits  is 
illustrated  by  five  cases,  all  of  which  showed 
during  the  seizures  the  above  phenomena 
excepting  the  head  retraction  and  opistho- 
tonos which  were  not  present  in  all.  The 
forelimbs  were  also  usually  adducted.  All 
were  unconscious  during  the  seizures.  Two 
of  the  cases  showed  intraventricular  and  stib- 
meningeal  hemorrhage,  the  latter  extending 
to  the  cord,  one  due  to  a  frontal  lobe  glioma ; 
one  case  showed  a  glioma  of  the  mesen- 
cephalon invading  the  upper  part  of  the 
pons ;  a  fourth  case  showed  "a  general  men- 
ingitis over  the  cortex  and  more  marked 
along  the  base.  Section  revealed  an  abscess  in 
the  right  temporo-sphenoidal  lobe,  whence 
apparently  the  ventricular  system  had  be- 
come infected.  There  was  but  slight  internal 
hydrocephalus."  The  fifth  case  showed  a 
"typical  tuberculous  meningitis  of  the  base 
with  moderate  internal  hydrocephalus." 
Interesting  positions  showing  an  incom- 
plete decerebrate  attitude  were  often  present 
during  the  intervals  between  seizures.  "The 
onset  of  tonic  fits  merely  accentuated  the 
already  existing  posture,  showing  that  tonic 
fits  are  in  reality  attacks  of  decerebration, 
if  the  expression  be  allowed.  The  absence  of 
any  clonic  element  is  of  nuich  significance. 
It  may  be  taken  to  indicate  tiiat  tonic  and 
clonic  movements  have  different  origins  and 
are  the  expression  of  the  activity  of  differ- 
ent iiioloi-  mechanisms;  one  is  characterized 
1)\  phasic  and  the  other  by  static  activity." 
Wilson  points  out  that  "the  morbid  process 
was  so  situated  as  to  dissociate  the  cortex 
fimctionally  from  the  lower  centers" — 
siiowi)  rdso  l)v  the  loss  of  consciousness — and 
that  lespiratory  (listin-bances  were  also 
pn-srnt. 

Wilson  apparently  emphasizes  the  position 
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of  the  upper  extremities  in  the  above  cases 
on  account  of  their  presence  partially  or 
entirely  in  the  fragmentary  cases  mentioned 
later.  This,  it  seems  to  me,  has  led  to  insuffi- 
cient emphasis  on  the  fact  that  in  all  five 
cases  the  lower  extremities  were  adducted, 
legs  extended  and  feet  inverted  and  plantar- 
flexed.  Attention  is  also  called,  by  Wilson,  to 
the  fact  that  the  position  of  the  upper  ex- 
tremity (adduction,  extension  and  pronation 
of  forearm,  flexion  of  hand  and  Hngers )  is 
the  same  as  the  typical  hemiplegic  position 
excepting  that  in  the  latter  there  is  flexion 
instead  of  extension  of  the  forearm,  and  also 
to  the  fact  that  "not  a  few  cases  of  Little's 
disease  conform  strictly  to  the  decerebrate 
type." 

Decerebrate  attitude  witliout  tonic  fits  is 
illustrated  l)y  one  case,  a  child  of  fifteen 
montlis.  unconscious  with  the  above  posi- 
tions of  upper  and  lower  extremities  con- 
tinuously maintained  for  nine  days.  "The 
abdominals  could  not  i)e  elicited,  the  nerve- 
jerks  were  active  and  the  plantars  extensor." 

Tonic  fits  without  persisting  decerebrate 
rigidity  are  illustrated,  according  to  Wilson, 
by  the  so-called  "cerebellar  fits"  and  he 
further  remarks:  "It  is,  however,  desirable, 
not  merely  to  bring  the  phenomena  of  tonic 
fits  into  line  with  what  experimental  physi- 
ology has  taught  us  of  decereiirate  rigidity, 
but  also  to  show  that  //  is  possible  to  resolve 
these  complete  seizures  into  component  ele- 
ments, that  partial,  incomplete,  even  seg- 
mental tonic  attacks  may  he  met  with,  and 
that  some  at  least  of  the  more  or  less  fixed 
attitudes  of  head  and  neck,  trunk,  and  of  one 
or  other  limb  or  part  of  a  limb,  encountered 
in  certain  basal,  suhtentorial  and  other  le- 
sions, are  in  reality  functional  fragments,  so 
to  say,  of  a  non-cortical  motor  mechanism 
zvhich  finds  its  full  expression  in  decerebrate 
rigidity  and  in  complete  tonic  fits." 

"Tetanus-like  seizures."  whether  of  or- 
ganic or  hysterical  origin,  illustrate  tonic 
fits  without  decerebrate  rigidity  and  a  case 
is  given  in  detail  where  the  a!)ove  attitudes 
were  shown  and  in  addition  a  tendency  to 
rotation.  The  fits  were  associated  with  re- 


spiratory disturbances  and  were  followed  by 
a  completely  atonic,  flabby  condition  of  the 
limbs.  Another  case  exhibiting  the  decere- 
brate attitude,  with  some  variation,  had  a 
glioma  and  intraventricular  hemorrhage 
after  operative  interference.  Other  cases 
from  the  literature  are  cited,  one  of  which 
is  a  case  in  which  a  tumor  of  the  midbrain 
produced  complete  physiological  decerebra- 
tion  at  the  level  of  the  corpora  quadrigemina. 

One  comment  which  may  be  made  con- 
cerning the  tonic  fits  especially  is  that  in  their 
case,  at  least,  the  exciting  cause  may  not 
be  so  much  the  proprioceptive  stimuli,  men- 
tioned later  as  maintaining  the  constant  de- 
cerebrate attitude,  as  the  irritative  effect  of 
the  hemorrhages  and  meningitis. 

.\n  observation  of  Wil.son's  of  especial  in- 
terest, is  the  following:  "The  occurrence  of 
tonic  fits  as  a  hysterical  manifestation  is  a 
neurological  platitude,  but  their  real  signifi- 
cance for  the  purposes  of  this  paper  consists 
less  in  their  psychogenic  origin  than  in  the 
morphological  asi)ect  they  may  assume.  If  we 
imagine  the  most  superficial  degree  of  hys- 
terical dissociation  to  involve  the  trans- 
cortical neuronic  level  the  movements  re- 
leased will  be  purposeful  and  complex,  re- 
sembling normal  motor  activity  except  for 
full  conscious  participati<in  therein;  if,  simi- 
larly, we  assume  functional  disintegration  to 
descend  to  lower  neuronic  levels  we  should 
expect  to  observe  phenomena  mori)hologic- 
ally  analogous  to  those  of  decerebrate  rigid- 
ity, which  is.  as  a  fact,  precisely  the  case.  In 
this  way  the  actual  movements  of  certain 
moderately  severe  hysterical  seizures  receive 
a  physiological  explanation  and  illustrate 
the  disorders  of  function  which  we  have 
associated  with  organic  decerebrate  human 
preparations.  It  seems  unnecessary  to  cite 
any  cases  in  support  of  this  contention,  sc3 
commonly  are  the  opisthotonic  and  exten 
sion-pronation  postures  found  in  hvsteria." 

Wilson  does  not  call  attention  to  any  re- 
lation between  decerebrate  rigidity  and  the 
picture  of  epilepsy,  especially  in  its  tonic 
phases,  probably  reserving  this  subject  for 
later  discussion.  As  is  well  known,  there  has 
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been  difference  of  opinion" as  to  whether  the 
tonic  phase  of  epileptic  seizures  is  due  to 
cortical  or  subcortical  mechanisms.  If  it  be 
conceded  that  Wilson  is  correct  in  his  com- 
parison of  the  above  clinical  phenomena 
with  those  shown  in  experimental  decere- 
brate rigidity  and  also  in  his  localization  of 
this  tunic  mechanism  in  the  tegmentum  of 
the  midbrain,  it  is  obvious  that  comparison 
with  epileptic  attitudes  should  yield  valuable 
localizing  indications  whether  or  not  the  lat- 
ter correspond  to  decerebrate  attitudes. 

Decerebrate  attitude  in  conscious  life  is 
naturally  apt  to  be  not  so  complete  or  so 
indefinitely  maintained  but  appears  tempor- 
arily at  least  when  the  control  of  the  cortico- 
spinal system  is  functionally  or  organically 
defective,  there-  being  "a  conflict  between 
two  motor  mechanisms,  each  attempting  to 
jockey  the  other  out  of  possession  of  the 
final  common  path."  Two  cases  of  infantile 
diplegia  are  given  in  detail  illustrating  this 
group. 

Incomplete,  limited,  or  fragmentary  de- 
cerebrate attitudes  form  in  some  resjjccts 
the  most  interesting  group.  One  interesting 
case  is  of  a  child  of  two  years  in  whom 
the  left  side  showed  the  decerebrate  ex- 
tensor rigidity  of  both  limbs  while  the  right 
showed  flexion  at  elbow  and  knee  and  ab- 
duction of  the  thigh,  the  head  being  turned 
to  the  right  and  tilted  backward.  Wilson 
points  out  that  this  case  .shows  the  type  of 
rigidity  seen  in  ablation  of  the  left  cerel)ral 
hemisphere,  the  extensor  rigidity  being 
homonymous.  In  this  case  "all  the  deej)  re- 
flexes were  active;  the  abdominals  were 
y.resent  and  the  ])lantars  of  the  flexor  var- 
iety." The  "cerebellar"  attitude  of  the  head 
(head  inclined  to  one  side  and  somewhat 
backward  but  turned  to  the  other  side)  is 
cited  as  an  example  of  a  unilateral  decere- 
brate head  attitude.  Wilson  explains  the 
f.pisthotonic  attitude  by  pointing  out  that  in 
bilateral  cases  the  lateral  head  inclining  and 
turning  influences  would  balance  each  other 
but  the  head  retracting  influences  on  each 
side  would  reenfcjrce  each  other,  thus  pro- 
ducing the  opisthotonos.  He  points  out  that 


the  above  "cerebellar"  attitude  is  not  neces- 
sarily due  to  cerebellar  lesions. 

Passing  to  decerebrate  rigidities  limited 
to  one  limb,  one  segment  of  a  limb  or  even 
"one  phase  of  segmental  movement."  Wilson 
directs  particular  attention  to  the  "pronator 
sign,"  which  "is  an  important  part  of  the 
complete  decerebrate  posture."  Wilson  shows 
the  presence  of  this  in  one  arm  in  cases 
of  cerebellar  lesions  (homonymous  side  of 
middle  lobe),  of  unilateral  (homonymous) 
Sydenham's  chorea  (hemichorea),  of  dip- 
legia with  athetosis,  of  infantile  cerebral 
hemiplegia  with  athetosis,  of  slight  left 
hemiplegia  with  athetosis  ( following  di])h- 
theria).  Another  instance  of  limited  decere- 
brate rigidity  or  attitude  is  the  wrist  flexion 
seen  in  hemiplegia,  in  the  choreic  hand 
(wrist  flexion  and  some  over-e.xtension  at 
the  knuckles)  and  in  the  similar  athetoid 
hand. 

Wilson  also  mentions  a  case  of  a  child 
(microcephaly  with  diplegia  and  athetoid  at- 
titudes) "whose  physiological  condition  was 
one  not  far  from  complete  tlecerebration, 
and  in  whom  the  vestibular  relk-.xes  of 
Magnus  and  DeKleijn  were  readily  olitain- 
able,"  i.  e.,  extension  of  a  i)reviously  flexed 
upper  limb  was  elicited  by  passi\e  lateral 
movement  of  head. 

Decerebrate  attitudes  also  occur,  Wilson 
jioints  out,  in  torsion-spasm  (dystonia  mus- 
culorum deformans). 

The  present  case  obviously  is  an  excellent 
example  of  a  partial  decerebrate  attitude  in- 
\()l\ing  especially  the  left  upper  extremity 
which  shows  the  pronation  phenomenon  and 
the  athetoid  hand.  It  may  be  objected  that 
the  |)ronation  at  least  is  simply  in  such 
cases  a  result  of  the  supination  weakness  so 
common  in  hemiplegia.  That  the  two  may  be 
related  is  f)bvious  but  it  is  the  explanation 
of  the  causes  actively  producing  the  spasm 
when  certain  cortical  control  is  diminished 
which  is  sought  and  provided  for  in  part  by 
Wilson's  point  of  view.  It  is  doubtful  too, 
whether  there  is  any  such  su])ination  weak- 
ness in  chorea.  The  tendency  to  ]ironate  in 
y)icking  uj)  and  setting  down  small  objects 
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seen  in  some  choreics  may  be  another  mani- 
festation of  the  pronation  phenomenfin. 

Another  phenomenon,  however,  which 
does  not  invalidate  Wilson's  view  but  enters 
as  a  comjjhcating  factor  into  attempts  at 
further  analysis  and  explanation  of  abnor- 
mal involuntary  contractions  is  the  presence 
in  hemiplejjia  and  other  [)vramidal  lesions  of 
flaccid  paralysis  which,  as  is  well  known.  i> 
usually  present  for  a  variable  period  after  tlu- 
onset,  may  persist  indefinitely  or  may  e\en 
appear  after  a  spastic  condition  has  been 
maintained  for  a  considerable  period.  Head 
has  recentl}'  called  attention  to  this  latter 
phenomenon  in  his  work  on  sensory  disturb- 
ances due  to  cortical  lesions.  The  writer  ha^ 
already  e.xpressed  the  opinion,  not  as  a  novel 
one  however,  that  there  must  be  other  effer- 
ent cerebral  paths  concerned  in  tonus  and 
that  the  pallio-ponto-cerebellar  connections 
must  be  especially  taken  into  account.  .\c- 
cording  to  some  observers  at  least,  it  is  the 
muscles  which  are  not  completely  paralyzed 
or  in  which  a  jiartial  recovery  has  taken  place 
which  show  the  sjjasticity.  In  this  case  an 
important  difference  would  appear  to  be 
present  between  C()nij>lete  and  iiK-nniplete 
pyramid.al  lesions, 
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Havinij  ctmsidered  tlic  similarities  be- 
tween experimental  decerebrate  rijjidity  and 
certain  clinical  patholojjical  attitudes,  Wilson 
proceeds  to  discuss  the  mechanism  producing 
this  condition — the  ])athogenesis  of  decere- 
brate rigidit\-.  This  part  of  the  article  is  also 
of  great  value,  for  sufficient  attention  is  not 
usually  paid  to  the  actual  nervous  activities 
producing  these  phenomena. 

Wilson  first  makes  the  point  that  the  phen- 
omena in  question  are  not  irritative  but  are 
"release"  activities.  Secondh'  be  points  i>ut 
that  the  experimental  work  alre.uh  i|u<ite(l 
shows  that  for  the  development  of  decere- 
brate rigidity  we  are  limited  to  the  mesen- 
cephalon, cerebellum  and  pons  (and  upper 
bulb)  inasmuch  as  the  rigidity  appears  in 
transection   above  the  midbr.iin   and   disap- 


pears in  transection  below  or  in  the  lower 
half  of  the  bulb.  It  is  admitted  that  decere- 
brate rigidity  may  also  appear  "when  decere- 
bration  is  higher  leaving  intact  tiie  basal 
ganglia,  in  i)articular  the  optic  thalamus,  and 
that  movements  analogous  to  those  of  tonic 
fits  can  be  produced  by  stimulation  of  the 
latter  structure." 

I'ollowing  Wilson's  general  positi<jn  Init 
not  strictly  his  order  of  treatment,  the  next 
point  is  regarding  the  influences  which  main- 
tain decerebrate  rigidity.  In  the  first  place, 
the  position  of  the  animal  is  of  importance. 
It  is  in  the  suspended  animal  where  gravity 
is  operative  that  it  is  most  apparent.  The 
rigidity  thus  developed  is  aboli.^hed  (Sher- 
rington) by  deep  ane.sthesia,  after  which  it 
returns;  it  is  abolished  in  a  given  jjart  by 
cutting  the  posterior  roots  of  that  part,  nor 
does  it  develop  in  that  part  if  the  posterior 
roots  ha\e  been  cut  prior  to  (lecerel)ration ; 
it  is  abolished  in  the  liind  limb  by  section 
of  the  ipsilateral  column  of  the  cord  and  in 
both  hind  and  fore  limbs  by  section  of  the 
ipsilateral  ventrolateral  column  of  the  cer- 
vical cord.  Section  of  the  dorsal  columns 
does  not  aboli.sh  it.  .M)lation  of  the  cere- 
bellum does  not  abolish  it  (Sherrington,). 
"Bi.section  of  or  injury  to  the  vermis, 
median  section  of  the  cerebellum  and  partial 
ablation  of  the  cerebellum  are  all  apt  to  pro- 
duce the  phenomena  under  discussion,  but 
Sherrington  is  not  convinced  that  the  two 
conditions  are  identical,  and  es]iecially  states 
that  after  these  cerebellar  operations  decere- 
brate rigidity  'sets  in  often,  hut  not  ahvayx' 
[italics  mine]."  (Wilson.) 

According  to  W'eed  removal  of  the  Lateral 
lobe  of  the  cerebellum  diminishes  the  decere- 
brate rigidity  in  the  ipsilateral  limbs;  re- 
moval of  one  half  the  cerebellum  aiiolishes 
the  rigidity  in  the  ipsilateral  limbs,  but  if 
removed  before  decerebration  extensor  rigid- 
itv  is  only  slightly  diminished  on  the  same 
side:  removal  of  the  vermis  before  decere- 
bration does  not  affect  the  development  of 
bilateral  extensor  rigiditv  on  removal  of  the 
cerebral  hemispheres.  He  found,  howexer,  as 
ha\'c  Sherrington  and  others,  that  stimula- 
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tion  of  the  anterior  (^superior)  surface  of  the 
cerebellum,  superior  vennis  and  outward, 
abolishes  the  exterior  tonus.  Removal  of 
the  anterior  portion  of  the  superior  vermis, 
according  to  Weed,  is  followed  by  the  de- 
velopment of  extreme  extensor  rigidity.  Re- 
moval of  the  whole  cerebellum,  after  decere- 
bration  and  the  development  of  decerebrate 
rigidity  and  without  injury  to  the  peripheral 
vestibular  path  and  its  nuclei,  cause  disap- 
pearance of  the  rigidity.  Section  of  both 
restiform  bodies  and  of  the  middle  cere- 
bellar peduncles  has  no  effect ;  section  of 
both  superior  peduncles  results  in  marked 
initial  accentuation  of  rigidity  followed  by  a 
rapid  and  complete  loss  of  all  the  rigidity. 
Section  of  one  superior  peduncle  results  in 
initial  augmentation  of  rigidity  on  the  same 
side  followed  by  a  marked  diminution  but 
never  a  complete  loss;  section  of  the  three 
peduncles  on  one  side  and  the  inferior, 
middle  and  part  of  the  superior  on  the  other 
side  produces  a  marked  initial  accentuation 
of  the  existing  rigidity  followed  quickly  by  a 
complete  loss  of  all  rigidity  on  the  side  where 
all  the  peduncles  were  cut  and  nearly  com- 
plete loss  on  the  other.  JNIedian  section 
through  the  mesencephalon  produces  an  im- 
mediate accentuation  and  later  a  marked 
diminution  with  persistence  of  a  slight  de- 
gree of  rigidity  (incomplete  decussation  of 
brachia rj.  Application  of  warmth  to  the 
midbrain  increases  and  cold  diminishes  the 
rigidity.  Unipolar  stimulation  of  the  region 
of  the  nucleus  ruber  causes  an  accentuation 
of  the  contralateral  rigidity  at  the  elbow,  a 
stronger  current,  relaxation  of  the  ipsilateral 
elbow,  still  stronger  the  latter  may  become 
a  flexor  rigidity,  stronger  to  both  sides  causes 
bilateral  extensor  rigidity.  Stimulation  of 
the  colliculi  has  no  effect.  Transection  just 
caudad  to  the  caudal  border  of  the  inferior 
colliculi  produces  a  short  accentuation  of 
rigidity  followed  quickly  by  a  total  loss  of 
ail  rigidity  and  a.ssum|)tion  of  flaccid  flexor 
attitudes.  Weed  also  stinuilated  the  position 
occupied  ijy  the  frontal  jjallio-pontile  tract 
from  internal  capsule  to  pons,  in  an  animal 
with   the  hemisphere.-,   renioved,   and    found 


the  stimulation  produced  a  complete  disap- 
pearance of  the  ipsilateral  and  diminution  of 
the  contralateral  rigidity.  This  was  purely 
ipsilateral  when  a  plate  was  interposed  to 
prevent  stinuilation  of  the  contiguous  tract 
of  the  other  side.  This  effect  was  abolished 
when  the  middle  peduncle  of  the  same  side 
was  cut.  The  frontal  pallio-ponto-cerebellar 
path  would  thus  be  one  inhibiting  decere- 
brate rigidity.  The  inhibitory  effect  was 
diminished  but  not  abolished  by  removal  of 
the  cortex  of  the  anterior  superior  vermis. 
Weed  concludes  that  the  cerebellar  cortex 
possesses  some  definite  relationship  to  de- 
cerebrate rigidity  but  the  function  is  double 
— an  excitatory  and  inhibitor}-  link  both  ex- 
isting; that  the  main  reflex  center  and,  in 
that  sense,  the  source  of  decerebrate  rigidity 
is  in  the  midbrain,  probaiily  the  nucleus 
ruber;  that  the  cerebellum  is  an  important, 
perhaps  absolutely  essential  path  for  im- 
pulses from  limbs  and  trunk  concerned  in 
decerebrate  rigidity ;  that  the  cerei)ellum 
forms  an  essential  link  in  the  inhibitory  path 
from  the  cerebral  cortex  and  that  localiza- 
tion in  the  cerebellum,  as  far  as  can  be  as- 
certained from  rigidities  in  the  various  ex- 
tremities, are  not  sharply  circumscribed  or 
very  minutely  differentiated.  From  the  fact 
that  cutting  the  restiform  body  does  not 
affect  the  decerel)rate  rigidity.  Weed  believes 
the  path  in  the  cord  is  the  ventral  spino- 
cerebellar tract,  which  conclusion  is  appar- 
ently supported  by  the  observation  men- 
tioned above  as  to  the  effect  of  cutting  the 
ventro-lateral  column  of  the  cord. 

Other  important  work  bearing  upon  this 
rigidity-producing  mechanism  is  that  of 
Graham  Brown  who  stimulated  certain 
points  in  the  cross-section  of  the  midbrain 
at  the  level  of  the  anterior  colliculi  in  mon- 
keys. These  points  corresponded  to  the  red 
nucleus  (and  posterior  longitudinal  fasci- 
culus). "Stimulation  applied  to  this  area  of 
the  cross  section  of  the  midbrain  on  one  side 
evfjkes  a  state  of  flexion  in  the  arm  of  the 
same  side  and  a  state  of  extensi(Mi  in  the  arm 
of  the  opposite  side.  On  cessation  of  stimu- 
lation these  reactions  are  continued  as  main- 
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tained  postures.  The  movements  of  the  arms 
are  accompanied  by  movements  of  other 
parts  of  the  body.  The  tail  seems  to  bend  to 
the  same  side;  the  lower  limb  of  the  same 
side  extends  while  that  of  the  opposite  side 
flexes ;  the  head  is  rotated  in  such  a  manner 
that  the  face  is  turned  away  from  the  side 
stimulated."  These  results  can  be  obtained 
from  stimulation  of  the  midbrain  after  com- 
plete removal  of  the  cerebellum  and  also 
after  cutting  the  posterior  roots  of  the  parts 
involved. 

In  the  exjjeriments  of  Brown  the  animal 
was  supported  completely  in  all  its  parts  and 
the  tonic  character  of  the  response  was 
shown  by  the  "after-discharge."  The  fact 
that  they  could  be  elicited  after  cutting  the 
posterior  roots  and  after  removal  of  the 
cerebellum  simply  shows  that  the  efferent 
part  of  the  mechanism  was  not  affected 
by  these  procedures  and  that  the  latter  would 
produce  characteristic  effects  when  stimu- 
lated artificially  instead  of  being  stimulated 
continuously  by  impulses  passing  upward  by 
the  usual  afferent  jiatii  or  paths.  Wilson  rec- 
ognizes this  though  in  one  place  he  seems  to 
think  that  the  possibility  of  eliciting  reac- 
tions with  the  cerebellum  removed  invali- 
dates the  influence  of  the  cerebellum  in  the 
maintenance  of  decerebrate  rigidity.  The 
maintenance  of  posture  as  well  as  the  pro- 
duction of  movement  requires  afferent  as 
well  as  efferent  impulses  and  it  is  difficult  to 
see  where  the  midbrain  posture-maintaining 
centers  receive  their  impulses  except  via 
the  superior  peduncle  in  the  decerel)rate  ani- 
mal, especially  in  view  of  the  apparent  ab- 
sence of  any  ooilicular  influence.  .About  the 
only  other  path  would  be  a  path  consisting  of 
a  series  of  short  and  possibly  a  few  long 
ascending  neurones  in  the  reticular  forma- 
tion. Such  a  primitive  ascending  path  is  pos- 
sible but  hardly  adequate. 

Wilson  then  suggests  that  "in  the  red 
nucleus,  perhaps  in  the  pars  magnocellularis. 
are  represented  combinations  of  the  ventral 
cell-groups  of  the  spinal  cord,  linked  up  ac- 
cording to  their  flexor,  extensor,  pronator, 
supinatfir,   etc..   functifms."   He  also  points 


out  that  the  mechanism  in  question  is  prob- 
ably on  its  efferent  side  more  extensive  than 
merely  the  red  nucleus  and  the  rubro-spinal 
tract  and  that  "it  seems  desirable  to  point 
out  that  the  nucleus  ruber  is  but  a  part 
of  Edinger's  nucleus  motorius  tegmenti, 
which  consists  of  associated  motor-cell 
groups  scattered  throughout  the  pons  and 
mesencephalon  to  the  level  of  the  ventral 
optic  thalamus,  including  Deiters"  nucleus, 
and  that  the  effect  of  stimulation  is  not  likely 
to  be  limited  to  one  descending  rubral  path, 
viz.,  the  rubrospinal.  "There  is  in  fact  doubt 
as  to  the  path  or  paths  by  which  rubral 
activities  reach  the  cell  groups  of  the  ventral 
cornua;  further,  rubro-pontine  and  rubro- 
bulbar  connections  must  not  be  ignored." 
The  researches  of  Magnus  and  de  Kleijn  on 
the  effect  of  passive  movements  of  the  head 
and  change  in  position  in  space  on  tonus  of 
the  limbs  are  mentioned.  Tremor  may  also 
receive  a  partial  explanation  because  "tremor 
differs  from  rigidity,  not  fundamentally,  but 
in  degree." 

In  brief,  in  the  above  tegmental  nuclei  we 
have  a  mechanism  which  maintains  tonus  of 
the  .skeletal  muscles,  the  activity  of  these 
nuclei  is  maintained  or  altered  by  proprio- 
ceptive impulses  reaching  them  via  afferent 
roots,  thence  probably,  in  ])art  at  least,  by  the 
ventral  spino-cerebellar  tracts,  cerel)ellum 
and  superior  cerebellar  peduncle,  the  cere- 
bellum being  also  under  an  inhil)itory  (and 
other?)  influence  from  the  pallium.  The  teg- 
mental nuclei  are  also  under  the  more  direct 
influence  of  forebrain  mechanisms,  notaI)ly 
the  corpus  striatum.  In  decerebrate  rigidity 
there  is  a  removal  of  forebrain  influences, 
i.e.,  at  least  of  those  acting  directly  on  the 
nucleus  ruber,  etc.,  from  the  striatum,  of 
those  acting  indirectly  via  the  cerebellum 
(pallio-ponto-cerebcUar)  and  of  those  acting 
probablv  on  the  lower  motor  mechanisms, 
i.e.,  the  pyramids.  The  resulting  attitudes 
must  be  regarded  as  a  composite  of  various 
influences,  principally  proprioceptive,  .-icting, 
mainlv  bv  way  of  an  uninhibited  cereliellum. 
upon  the  tegmental  nuclei  in  question. 

It  is  certainlv  to  be  hoped  that  Wilson  will 
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soon  make  good  his  promise  to  give  us 
further  and  equally  illuminating  papers  upon 
this  subject. 

CASE      ILLUSTRATING      SOME      OF       WILSON 's 
PHENOMENA  OF  DECEREBRATE  RIGIDITV 

The  patient,  G.  M.  (No.  4445.  general 
admission  Xo.  95189).  was  first  admitted 
to  the  Vanderbilt  Clinic  Sept.  2.  191 5.  She 
was  then  four  years  of  age  (would  be  five, 
January  31,  1916)  and  is  therefore  at  pres- 
ent (Feb.  1921  )  nine  years  of  age. 

History.  Present  Illness. — The  complaint 
noted  Sept.  2,  1915,  was  a  palsy  of  the  left 
half  of  the  body,  which  began  two  and  a  half 
months  before.  "While  playing  one  day  she 
fell  and  was  paralyzed  on  the  left  half  of  the 
body.  This  has  since  improved  to  the  extent 
that  she  can  grasp  objects  with  the  hand,  can 
walk  with  foot  droj),  and  but  slight  facia! 
weakness."  Also  "three  weeks  after  palsy 
there  was  a  general  breaking  out  of  pur- 
puric spots  all  over  the  body." 

More  complete  details  obtained  recentlx' 
are  as  follows:  The  onset  was  about  June 
13,  1915,  and  at  about  9  or  10  a.m.  The  pa- 
tient was  staying  with  an  older  sister  (then 
about  eighteen)  who  was  in  the  next  room. 
The  lister  heard  the  patient  fall,  ran  in  and 
thought  she  had  fainted.  She  picked  the  pa- 
tient up  and  laid  her  on  the  bed.  She  said 
that  it  (presumably  unconsciousness)  lasted 
about  ten  minutes,  'i'he  patient  was  not  able 
to  walk  immediately  afterwards.  The  mother 
saw  her  that  evening.  She  thinks  the  face- 
was  drawn  to  one  side  but  is  not  sure  wliich. 
No  stiffness  of  arm  or  leg  was  iiDiicrd.  nm- 
any  convulsive  movements.  The  arms  huni; 
down  when  the  patient  was  carried.  No  in- 
continence was  mentioned  l)y  the  sister. 
There  were  no  headaches  or  vomiting. 
There  have  been  no  subsequent  attacks.  No 
somnolence  nor  insomnia  have  beep  noted. 

The  rash  has  recently  been  described  by 
the  mother  as  ai>pearing  about  a  week  after 
the  attack.  It  i)egan  like  prickly  heat,  the 
spots  got  larger  and  red  or  piuitlisli.  Il  lasted 


a  couple  of  days  and  was  present,  apparently, 
on  arms,  legs  and  trunk  (face?).  No  tem- 
perature apparently  was  taken. 

The  patient  fell  out  of  bed  tlio  niglit  be- 
fore but  there  does  not  appear  to  have  I)een 
any  evidence  that  she  was  injured. 

Birth. — It  was  a  full  term  delivery,  labor 
was  not  unusually  prolonged  and  no  instru- 
ments were  used.  There  was  no  cyanosis 
nor  asphyxia.  The  baby  appeared  normal  in 
every  way. 

Development. — The  patient  was  breast- 
fed. The  first  teeth  are  said  to  have  ap- 
peared at  about  ten  months.  She  began  to 
walk  at  sixteen  months.  The  mother  is  un- 
certain when  she  began  to  talk.  She  walked 
perfectly  before  the  attack.  She  began  school 
at  six  years.  Her  school  record  appears  to 
have  been  not  especially  good.  She  is  now  in 
class  3-A. 

Injuries,  Diseases,  etc. — There  is  no  his- 
tory of  severe  injuries  to  head  or  other 
parts.  There  have  been  no  operations.  There 
is  no  history  of  convulsions,  loss  of  con- 
sciousness (other  tlian  aI)ove),  paralysis 
(other  than  above),  diplopia,  difficulty  in 
eating  and  swallowing  or  speech.  No  history 
of  visual  or  auditory  disturbances,  of  ver- 
tigo, pains,  headache,  or  vomiting. 

The  patient  iiad  diphtheria  at  si.K  years 
of  age.  She  has  nat  had  chickenpox, 
measles,  meningitis,  mumps,  otitis,  pertussis, 
l)neiniioiiia,  rheumatism,  scarlet  fever  or 
typhoid. 

Habits  and  General  Pliy.nological  Status. 
The  patient  slee])s  well,  her  bowels  are  regu- 
lar, she  has  no  incontinence  of  urine,  noc- 
turnal enuresis  or  other  disturbance  of  urina- 
tion. 

luunily  ilislory. — Tlie  motlier  lias  lieeii 
married  twenty-seven  ye.ars  and  has  had 
eleven  |)regnancies  including  one  mi.scarriage 
and  three  deaths.  The  first  two  pregnancies 
are  a  !)oy  and  girl  of  twenty-five  and  twenty- 
four  years  respectively;  Iirigbt,  healthy  and 
never  had  convulsions.  The  third  pregnancy 
was  a  miscarriage  at  three  months.  Tlie  doc- 
tor said  there  was  "a  little  inflammation." 
The    foiirlh,    a    boy,   died    at   nine   years  of 
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iige  of  diphtheria.  He  was  not  bright  from 
birth  and  had  one  convulsion  at  about  four 
or  five  years  of  age.  The  fifth  and  sixth, 
boys  of  nineteen  and  eighteen  years  of  age, 
are  healthy,  bright  and  never  had  convul- 
sions. The  seventh  died  at  eight  months  of 
marasmus.  The  eighth  and  ninth  are  boys  of 
thirteen  and  eleven  years  of  age  and  are 
heaitliy,  bright  and  never  had  convulsions. 
The  tenth  is  the  patient.  The  eleventh  died 
of  meningitis  after  pneumonia.  Was  onl\ 
sick  three  days.  The  father  and  mother  are 
living  and  well.  There  is  no  similar  trouble 
known  in  the  family. 

Voluntary  Motok  System.  Abnormal 
Attitudes  and  Dcforinities. — When  the  arms 
are  extended  upward  the  left  arm  tends  to 
assume  an  abnormal  position  which  consists 
of  pronation  of  the  forearm  (palm  turns 
outward)  and  slight  flexion  (at  times  hyper- 
extension),  flexion  at  the  wrist,  hyperex- 
tension  of  fingers  with  thumli  sligbtl)'  ad- 
ducted  and  hyperextended  at  the  distal  joint 
(Fig.  I).  This  attitude  is  present,  less 
marked,  when  the  arm  is  in  the  usual  posi- 
tion while  standing  and  is  also  elicited  b)- 
various  acts  performed  by  other  parts  es- 
pecially those  involving  attention  and  ten- 
sion, e.g.,  when  walking  slowly  on  a  line  she 
tends  to  elevate,  pronate,  etc.,  the  left  arm; 
when  she  extends  the  left  leg  and  resists  its 
passive  flexion,  the  left  arm  is  often  elevated 
above  the  head,  pronated,  etc.  When  running 
and  at  other  times  she  at  times  carries  the 
left  forearm  flexed,  the  hand  dorsally  flexed 
(overextended )  and  somewhat  pronated 
with  the  fingers  flexed  (i.e.,  more  nearl\-  the 
hemiplegic  attitude) . 

Gait. — .\  left  foot  drop  is  the  on!\-  note  on 
this  in  191 5.  There  is  a  slight  left  limp  and 
perhaps  a  slight  tendency  to  drop  foot.  Evi- 
dently the  gait  has  ni.arkedly  improved  since 
the  time  immediately  following  the  attack 
Walking  on  the  toes,  on  .1  line,  b.ackvvards. 
sidewise  and  running  are  all  as  well  done  as 
ordinary  walking,  but  walking  on  the  heels 
is  not  done  so  well  on  the  left,  i.e.,  the  toes 
of  tlie  left  foot  are  not  lifted  so  well  from 


the  floor.  Fournier's  tests  did  not  show  any 
new  phenomenon. 

Coordination. — The  patient  was  formerly 
left-handed.  She  is  now  right-handed. 

Equilibratory.  Standing  on  both  feet  with 
eyes  open  and  closed  shows  no  ataxia.  She 


'i^;.  I  Tins  shows  the  hypcrproiiation  of  left  fore- 
arm, the  hyperexteiisioii  of  the  left  fitiKcrs  touelhor 
with  flexion  at  the  wrist  ("alhctoid"  hand).  There 
is  also  hyperextcnsion  at  the  elbow. 
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can  stand  much  better  on  the  right  foot  than 
on  the  left. 

Non-eciuilibrator}\  The  finger  to  nose  test 
is  performed  without  ataxia  but  when  done 
with  the  left,  this  extremity  assumes  various 
abnomial  attitiides  during  the  act. 

The  patient  can  put  each  finger  to  the 
thumb  in  succession  well  with  the  right  but 
not  at  all  with  the  left. 

The  heel-to-knee  test  is  performed  well  on 
both  sides. 

Skilled  Acts. — Speech  is  normal  in  conver- 
sation. 

Abnor)iial  luz'ohtiitary  Mcnriiiciits. — In 
the  report  of  191 5  tremor  was  marked  as 
absent  There  is  none  now  e.xcepting  the 
associated  movement  mentioned  elsewhere. 
When  the  patient  was  seen  in  191 5  and  191 6 
she  was  regarded,  I  believe,  as  showing  some 
athetosis.  These  excessive  movements  Iiave 
apparently  disappeared  or  are  represented 
simply  by  the  more  stereotyped  associated 
movements  or,  rather,  spasms  evoked  liy  cer- 
tain movements  and  tensions. 

ReYcves. — Deep:  In  the  examinatitm  of 
Sept.  2,  191.S.  the  biceps  and  patellar  are 
noted  as  being  greater  on  the  left,  there 
being  no  indication  as  to  whether  they  are 
very  active  or  slight.  At  present  all  of  the 
deep  reflexes  are  rather  slight,  the  biceps 
being  hard  to  elicit.  They  are  somewhat 
more  active  in  the  left.  There  is  no  crossed 
patello-abductor,  no  tibio-abductor  (peri- 
osteal) uncrossed  or  crossed  and  no  ankle 
clonus.  The  left  patellar,  when  reen forced, 
yields  a  rather  .spastic  reflex. 

Superficial:  The  abdominals  all  are  ac- 
tive or  verv  active  and  possiljly  somewliat 
greater  on  the  right.  Tlicrc  is  a  marked 
Babinski  with  fanning  on  tlie  left  wbicli  is 
easily  elicited  as  a  [)art  of  a  general  reac- 
tion tf»  tickling,  etc.  There  is  a  Chaddock 
and  Oppenheim  and  a  doulitful  (iordon  and 
Schiifer. 

Muscle  Strcncjth. — The  points  noted  in 
191 5  arc:  "Partial  palsy  of  left  arm,  supina- 
tion, i)ronation  and  extension  of  fingers 
especially  weak."  There  are  at  present  the 
following  parcses:  Slight  f)areses  of  tlic  lift 


shoulder  (elevation)  and  of  the  left  arm, 
apparently  all  movements  perhaps  greatest 
in  rotation  inward.  The  left  forearm  shows 
a  slight  weakness  of  flexion,  extension  and 
])ronation  and  a  marked  weakness  in  supina- 
tion. The  left  hand  shows  an  interesting 
condition.  Its  various  movements  (fle.xion, 
extension,  abduction  and  adduction)  cannot 
be  performed  at  all  imless  the  forearm  is  at 
the  same  time  flexed.  W'hen  this  is  allowed, 
the  strength  is  normal  or  nearly  so.  The 
same  applies  to  flexion  and  extension  of  the 
fingers  except  there  is  here  a  considerable 
diminution  in  strength.  There  is  still  greater 
diminution  of  strength  and  limitation  of 
movement  in  abduction  and  adduction  of  the 
left  fingers. 

The  left  thigh  shows  slight  pareses  of 
adduction,  abduction,  rotation  in  and  rota- 
tion out  (most  marked  in  the  last)  and 
possibly  of  flexion  and  extension.  The  left 
leg  shows  some  weakness  of  flexion.  The 
left  foot  shows  a  marked  weakness  and 
limitation  of  movement  of  dorsal  flexion  and 
also  a  weakness,  less  marked,  of  abduction. 
The  left  toes  show  marked  weakness  and 
limitation  of  movement  in  both  extension 
and  flexion.  The  voluntary  extension  of  the 
left  big  toe  is  weak  but  when  reen forced  by 
j)lantar  or  other  stimulation  (passive  flexion 
of  left  leg)  or  elicited  by  the  latter  alone 
it  is  of  more  nearly  normal  strength. 

Muscle  Status. — No  marked  atro])hies 
were  noted.  The  left  hand  and  forearm  show 
some  general  atrophy.  The  various  parts  of 
the  left  upper  extremity,  especially  the 
fingers  and  band,  are  more  extensible  than 
the  right.  There  appears  to  be  possiI)ly  also 
a  slight  hypotonus  elscwbere,  ini-hiding  the 
lower  extremities. 

Abnormal  Associated  Movements. — The 
f)ronation  sign  of  Striimpell  apjiears  to  be 
absent,  also  the  thumb  flexion  sign  of  Hoff- 
mann. The  patient  cannot  synchronously 
adduct  the  thumb  and  all  the  fingers,  either 
the  thmnb  or  little  finger  remain  partly  ab- 
ducted. She  cannot  resist  passive  extension 
of  her  flexed  fingers  (excepting  the  thumb 
vviiiili    she    is    told    to    keen    i-NtiMidcd    and 
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abducted)  without  flexing  the  thumb.  This 
is  true  of  both  sides  but  is  more  marked  on 
the  left.  Passive  hyperextension  of  the  ex- 
tended fingers  also  produces  flexion  of  the 
tlninil).     Associated     fist-clencliing     is     not 
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is   present   on    the  left.    Tht 
sign  is  absent. 

When  the  patient  is  recumbent,  strong  ex- 
tension of  the  left  leg  (e.g..  holding  it  in  the 
extended  position  against  strong  o])])osition) 


Fig.  2.  This  shows  the  palierit  at  the  instant  of  hav- 
ing accomplished  the  opening  of  her  hand  liy  asso- 
ciated flexion  of  the  forearm.  The  right  upper 
exlremity  also  shows  a  contralateral  associated 
movement. 

present.  The  trunk-thigh  sign  of  IJtabinski 
appears  to  be  absent.  She  is  able,  when  re- 
cumbent, to  elevate  both  lower  extremities 
with  legs  extended  (Grasset-Bychowski). 
The  tibialis  sign  o(  Striimpell  is  absent  The 
coughing  sign   I  leg  extension  on  coughing) 


Fig.  3.  This  shows  the  patient  attempting  to  release 
the  object  in  her  left  hand.  The  pronation  of  the 
forearm  is  shown.  The  intensity  of  her  effort  is 
not  brought  out  by  the  photograph. 


elicits  extension  of  the  left  forearm  and 
fingers  with  flexion  at  the  wrist  and  even 
elevation  of  the  arm.  On  the  other  hand, 
strong  flexion  of  the  leg  at  times  elicits 
flexion  of  the  forearm.  Extension  and  flex- 
ion of  the  right  leg  does  not  appear  to  have 
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this  etTect  upon  the  left  ann,  certainly  not 
to  the  same  extent. 

Passive  movements  of  tlie  head,  against 
resistance,  do  not  appear  to  have  a  definite 
and  constant  effect  upon  the  movements  of 
the  left  upper  extremity.  Both  this  point  and 
the  preceding  recjuire  still  further  study. 

Changes  in  position  of  the  head  without 
movement  did  not  appear  to  have  any 
marked  effect. 

Perhaps  the  most  interesting  phenomenon 
is  the  inability  of  the  patient  to  close  and 
especially  to  open  the  fist  or  to  release 
grasped  objects  quickly.  This  she  usually  ac- 
complishes by  making  associated  movements, 
especially  fle.xion  of  the  forearm,  at  the  end 
of  which  the  fingers  open  quickly  (Fig.  2). 
This  inability  is  consequently  much  increased 
by  holding  the  forearm  in  extension  and 
preventing  its  flexion,  thereby  preventing 
the  opening  of  the  fist  as  an  associated  move- 
ment. Holding  other  parts  may  have  some 
influence  but  this  is  partly  due  to  emotional 
eflfect  perhaps.  The  inability  >  to  release  is 
enormously  increased  by  emotion.  In  taking 
a  kymographic  record  of  these  movements, 
the  patient  was  alarmed  because  she  thought 
electricity  was  to  be  used  and  was  then  at 
times  almost  indefinitely  unable  to  release 
an  object  grasped  with  the  left  hand.  It  is 
also  interesting  to  note  that  in  trying  to 
release  (and  also  often  in  grasping  an  ob- 
ject) she  excessively  pronated  the  forearm 
as  a  severely  affected  choreic  often  does 
(Fig.  3).  Diversif>n  of  attention  also  helps 
her  in  opening  the  hand. 

Gener.\l  Sknsorv. — In  the  report  of 
IQ15,  ".sensation"  is  indicated  as  normal. 
There  are  now  no  disturbances  of  touch, 
pain,  temperature  (cool  and  warm),  vibra- 
tory and  muscle-tendon  sensibility  (arms, 
hands,  fingers,  legs,  feet  and  toes  i)eing  tested 
for  the  last  named).  At  times  muscle-tendon 
sensibility  (sense  of  position  and  movement) 
appeared  to  be  not  quite  as  good  in  the  left 
fingers  as  in  the  riglit  l)Ut  this  was  apparently 
due  to  inattention  and  possibily  an  indirect 
effect  of  the  different  tonus  of  the  left  hand. 


Cranial  Nerves.  O/^tic  Af^paratns. — Vis- 
ion was  not  tested.  The  fields,  roughly  tested, 
are  normal.  The  fundi  are  normal.  The 
pupils  are  normal,  equal  and  react  well  to 
light  and  convergence.  No  abnormalities  of 
position  or  movements  of  the  eyes  are  pres- 
ent. There  is  no  nystagmus,  only  a  few 
nystagmoid  movements  are  elicited  when  the 
eyes  are  directed  laterally.  The  palpebral 
fissures  are  equal.  There  is  no  ptosis  and  no 
von  Graefe. 

Acoustic. — This  was  not  carefully  ex- 
amined but  hearing  appears  to  be  normal  on 
both  sides. 

Trigeminus. — The  corneal  reflexes  are  ac- 
tive. 

Facial. — The  record  of  191 5  states  that 
there  is  a  left  facial  weakness.  There  is  at 
present  a  very  slight  facial  weakness  appar- 
ently principally  or  entirely  of  the  lower 
face.  It  is  interesting  to  note  that  the  patient 
can  wink  the  right  eye  better  than  the  left. 

Glosso  pharyngeus  and  Vagus. — The 
movements  of  the  palate  during  phonation 
are  normal. 

Hypoglossus. — The  tongue  curves  slightly 
to  the  right  when  protruded  but  there  is 
probably  no  abnormality  here.  The  various 
movements  of  the  tongue  are  performed 
well.  It  shows  no  atrophy. 

Mental  Status. — The  impression  is  that 
intelligence,  emotion,  attention  and  memory 
are  normal. 

Systemic. — No  tegumentary  abnormali- 
ties were  noted.  The  heart  is  normal.  In  the 
report  of  1915  it  is  noted  that  "!)Iood  pres- 
sure is  95." 

Labouatokv  TivSTS. — Tile  report  of  1915 
states  that  the  blood  Wassermann  was  nega- 
tive. An  .r-ray  taken  Dec.  i,  19 15,  of  the 
right  side  of  the  head  is  stated  (Dec.  8, 
191 5)  to  show  notiiing. 

Till-;    MKCirANISM    AND  SIGNrFICANCK   OF   AS- 
SOC I  AT  ICI)   MOVl'-.MKNIS 

'J'lie  i)henomena  included  under  tlie  term 
"associated  movements"  iiavc  close  relation- 
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ships  with  other  aUied  piienomena  such  as 
various  "invohintary  movements,"  move- 
ments due  to  euKJtional  states  and  infantile 
movements,  and  the  distinction  jjetween  them 
cannot  always  he  made.  In  the  first  place  it 
is  obvious  that  all  "acts"  are  associated 
movements.  By  the  term  associated  move- 
ments, however,  is  usually  meant,  I  take  it, 
those  movements  which  are  made  during  the 
performance  of  an  act  or  movement  but  are 
not  an  integral  or  necessary  part  of  it,  move- 
ments which  are  elicited  by  an  active  or  pas- 
sive movement  or  movements  of  some  other 
part  but  not  mechanically  necessitated  by  the 
latter  (i.e.,  not  inevitable  on  account  of  me- 
chanical arrangements  of  tendons,  bones, 
etc.).  In  the  normal  condition  such  move- 
ments are  often  obviously  initiated  by  the 
primary  voluntary  movement  or  act  and  thev 
can  be  voluntarily  suppressed  but  they  ap- 
pear without  direct  voluntary  initiation  and. 
in  fact,  may  re(]uire  voluntary  effort  for 
their  repression.  They  can,  however,  also  be 
reproduced  voluntarily. 

From  this  latter  point  of  view,  one  test  of 
voluntary  control  is  the  ability  to  suppress 
such  accessory  or  associated  movements 
either  as  a  whole  or  to  break  up  the  asso- 
ciated movements  into  their  component 
parts.  This  is  only  putting  in  a  somewhat 
different  way  the  ordinary  view  that  one 
salient  feature  of  what  we  call  voluntary 
control  is  the  ability  to  perform  isolated 
movements.  This  ability  is  thus  one  of  the 
tests  of  voluntary  control  as  is  shown  in 
such  tests  as  successively  touching  each 
finger  to  the  thumb  of  the  same  hand  and 
performing  other  single  finger  movements. 
Opposed  to  such  movements  we  have  the 
simultaneous  finger  movements  whether  of 
flexion,  extension,  abduction  and  adduction 
which  we  all  know  to  be  more  easily  per- 
formed than  the  above  movements  of  indi- 
vidual fingers,  and  the  above  peculiarity  as 
well  as  the.  so  to  speak,  involuntary  elicita- 
tion  of  associated  by  voluntary  movements 
has  led  to  their  designation  or  qualification 
as  "automatic"  associated  movements.  The 
formation    of    the    skilled    act   or   acquired 


group  of  associated  movements  from  this 
point  of  view  consists  in  the  substitution  of  a 
group  of  movements  more  or  less  different 
from  the  automatic  associated  movements. 
The  piano  player  when  playing  chords, 
especially  octaves,  may  have  the  fingers  set 
and  moving  in  much  the  automatic  position 
but  the  arms  move  in  a  dissociated  manner. 
In  playing  scales  and  in  "fingering"  in  gen- 
eral the  finger  movements  are  dissociated. 
Certain  modifications  of  the  Klippel-Weil 
test  also  illustrate  these  points.  As  the 
writer  understands  it,  the  test  itself  consists 
in  passively  extending  the  involuntarily 
flexed  fingers  of  the  patient.  The  organic 
nature  of  the  nervous  affection  causing  this 
flexion  is  shown  by  the  automatically  elicited 
flexion  of  the  thumi).  Passive  hyperexten- 
sion  of  unflexed  fingers  is  also  performed 
as  a  test  to  elicit  this  reaction.  The  mechan- 
i.sm  upon  which  tliis  rests  is  further  dis- 
I)layed,  probably,  in  the  following.  Anyone 
can  extend  and  adduct  the  fingers  and  at  the 
same  time  abduct  the  thumb,  nor  is  it  diflicult 
to  flex  the  adducted  fingers  without  flexing 
the  thumb.  If,  however,  the  fingers  of  an- 
other be  inserted  in  the  clenched  fist  and 
passive  extension  be  attempted,  the  person 
resisting  this  passive  finger  extension  will 
feel  a  distinct  tendency  to  flex  the  thumb.  It 
is  this  normal  tendency  to  associated  thumb 
flexion  which  underlies,  I  take  it,  the  exag- 
gerated form  seen  in  pathological  cases  and 
in  the  permanently  flexed  thumb  of  a  hemi- 
plegic  contraction.  The  uneducated  toes  are 
usually  only  capai)Ie  of  simultaneous  plantar 
flexion,  of  simultaneous  extension,  with  ab- 
duction, or  "fanning,"  and  of  extension  of 
the  big  toe  ami  flexion  of  the  others,  the 
latter  being  of  course  identical  with  a  typical 
"Babin.ski."  The  bilateral  (or  contralater- 
ally  evoked)  associated  movements  are  also 
illustrated  in  normal  conditions  by  the  rela- 
tive ease  in  executing  identical  movements 
with  the  paired  extremities. 

From  the  above  it  is  obvious  that  there  are 
really  two  categories  of  repression  of  auto- 
matic associated  movements,  one  the  repres- 
sion of  accessor\  associated  movements,  the 
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other  the  breaking  up  of  an  "automatic"  as- 
sociation and  the  substitution  of  a  "learned" 
or  skilled  association. 

Both  the  capacity  for  performing  isolated 
movements  and  the  tendency  to  associated 
movements  (as  seen  in  the  above  Klippel- 
Weil  sign)  should  be  studied  systematically 
in  normal  as  well  as  abnormal  individuals. 
The  performance  of  isolated  movements  is  a 
test  of  motor  control  and  is  notably  defec- 
tive in  young  children  and  mental  defectives 
as  ever\-  one  is  aware  when  getting  them 
to  perform  certain  movements  in  testing 
their  strength.  !Most  persons  can  draw  one 
side  of  the  mouth  to  one  side,  elevate  one 
side  of  the  nose  and  wink  one  eye.  Very 
few  can  elevate  one  eyebrow.  The  lateral 
hand  movements  as  opposed  to  flexion  and 
extension  are  the  more  difficult  and  harder 
to  elicit  in  children  and  the  same  applies  to 
lateral  movements  of  the  foot.  Another  ex- 
ample of  the  tendency  to  automatic  associa- 
tion is  shown  by  the  pronation  sign  of 
Strijmpell.  The  easiest  position  to  flex  the 
forearm  is  semipronation,  i.  e.,  so  that  the 
radial  margin  comes  next  the  arm.  Exten- 
sion at  the  wrist  is  the  natural  accompani- 
ment of  clenching  the  fist  and  slight  flexion 
at  the  wrist  and  abduction  of  the  fingers  is 
the  natural  accompaniment  of  abrupt  and 
forcible  extension  of  the  fingers  (athetoid 
position).  It  is  obvious  that  in  all  such  cases 
mechanical  peripheral  arrangements  must 
also  be  carefully  considered.  It  is  very  possi- 
ble that  peripheral  arrangements  are  better 
adapted  to  the  older  types  of  movement  than 
the  newer  which  partly  replace  them  and 
that  the  "voluntary"  movements  not  only 
have  partially  to  inhibit  older  central  neural 
mechani.sms  but  also  to  use  pcriplieral  ar- 
rangements which  are  not  completely 
adapted  to  their  performance.  There  are  ar- 
rangements of  tcndftns,  for  exami>le,  which 
certainly  interfere  with  completely  isolated 
finger  movements.  Whether  we  must  also 
take  into  account  more  than  one  system  of 
somatic  effectors  and  jieriphcral  nerves  in- 
nervating them  I  will  leave  to  Dr.  J.  Ramsay 
Hunt  to  answer. 


It  is  also  obvious  that  many  of  tlie  asso- 
ciated movements  are,  as  often  elicited,  of 
a  spasmodic  or  tonic  character,  e.g.,  the 
Klippel-Weil. 

It  is  not  proposed  at  present  to  discuss  the 
classification  of  the  associated  movements 
as  done  by  Foix  and  others. 

The  distinction  between  the  automatic  as- 
sociated movements  and  the  abnormal  in- 
voluntary movements  is  not  always  easily 
made.  The  main  distinctions,  I  take  it,  are 
that  the  former  are  more  definite  or  limited 
and  that  the  latter  are  apparently  more  spon- 
taneous, at  least  more  easily  elicited.  As  is 
well  known  athetoid  movements  can  be 
elicited  by  passive  opposed  movements  of 
other  parts  and  choreiform  movements  are 
increased  in  the  same  way.  In  such  cases  they 
would  appear  to  fall  partly  in  the  category 
of  associated  movements.  In  fact  Lewan- 
dowsky  has  called  athetosis  a  mass  of  asso- 
ciated movements.  The  spontaneity  of  such 
movements  is  more  apparent  than  real.  They 
usually  disappear  during  sleep  and  also  dim- 
inish or  disappear  when  the  part  is  com- 
pletely supported,  and  other  parts  are  at  rest. 
The  present  case  might  be  called  by  some  an 
athetosis  or  an  athetoid  condition. 

The  close  connection  between  associated 
movements  and  movements  of  affective  ex- 
pression or,  rather,  the  overlapping  of  the 
two,  is  evident  when  we  consider  that  many 
of  the  latter  are  associated  movements  (vide 
the  expressionless  face  of  the  paralysis 
agitans  when  the  facial  associated  move- 
ments are  absent)  and  that  they  are  often 
brought  out  by  emotional  states.  The  influ- 
ence of  the  latter  on  the  patient  was  very 
nl)vious.  especially  upon  the  spasm  and  in- 
ability to  release  her  grasp.  It  is  the  acces- 
sory (shall  we  say  the  supernumerary?)  as- 
sociated movements  which  give  the  flavor, 
the  pleasing  character  and  animation  often, 
to  movement.  On  the  whole,  however,  per- 
haps the  affinity  is  greatest  lietween  the 
affective  movements  and  abnormal  involun- 
tary movements.  The  case  of  tremor  is  ob- 
vious, but  aside  from  that  the  grimacing  of 
athetr>sis  and  chorea  and   tlu-  writhing  and 
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agitated  movements  of  some  affective  dis- 
turbances as  well  as  various  hysterical  move- 
ments may  be  cited,  aside  from  the  great 
influence  of  affect  upon  both. 

The  relation  of  associated  movements  and 
the  abnormal  involuntary  movements  to  the 
infantile  movements  is  both  important  and 
obvious.  Strange  to  say  the  normal  baby  has 
been  studied  with  some  care  by  the  psychol- 
ogist and  behaviorist  but  has  been  neglected 
by  the  neurologist.  We  probably  all  have 
thought  of  the  infant  as  subject  to  choreo- 
athetosis  with  a  considerable  admixture  of 
convulsive  movements  but  have  not  studied 
him  intensively.  We  know  he  begins  with 
a  tendency  to  fist-clenching  which  later  as 
in  some  hemiplegics  may  loosen  U|)  into  an 
athetoid  position  at  times  when  the  "post- 
hemiplegic" condition  is  reached,  with  a 
better  dcvelnpnieiit  of  the  pyramids  and  a 
better  release  of  the  striate  system  possibly. 
The  athetoid  position  of  the  fingers  is  often 
seen  in  good  illustrations  showing  childish 
poses. 

Reference  has  already  been  made  to  tin- 
fact  that  many  of  the  associated  movements 
arc  more  of  the  nature  of  associated  spasms 
and  it  would  seem  that  all  categories  of 
movement,  not  only  the  automatic  associated 
movements  and  the  volitional  movements  but 
also  refle.x  movements  have  a  tonic  or  pos- 
tural counterpart.  We  know  that  the  tonus 
or  posture  of  each  muscle  is  maintained  re- 
fiexly  by  impulses  from  itself  and  that  as 
shown  by  the  work  of  Brown,  Weed  and 
others  just  cited  there  are  automatic  mech- 
anisms for  posture  as  well  as  movement, 
mechanisms  which  may  explain  certain  hys- 
terical phenomena  as  well  as  certain  phe- 
nomena due  to  organic  disease.  We  also 
know  that  certain  postures,  as  well  as  certain 
movements  represent  the  highest  voli- 
tional mechanisms  of  the  nervous  system. 
This  is,  in  part  at  least,  the  position  recently 
advanced  by  J.  Ramsay  Hunt.  We  all  recog- 
nize and  often  see  statues  and  pictures  em- 
bodying postures  which  clearly  indicate 
cortical  activities — in  fact  perha[)s  the 
majority  of  statues  represent  at  least  an  atl- 


mixture  of  cortical  and  emotional  expres- 
sion with  the  more  purely  automatic.  To 
one  who  has  watched  wrestling  it  becomes 
({uite  a  problem  h(jw  far  the  contestants' 
activities  are  automatic,  how  far  emotional 
and  how  far  planned.  The  present  champion, 
Lewis,  relying  on  his  great  weight  and 
strength,  often  frees  himself  from  a  dan- 
gerous hold  by  thrashing  movements  ex- 
actly similar  to  those  of  many  lower  forms 
in  a  similar  predicament.  They  are  emo- 
tional-automatic in  character.  On  the  other 
hand  in  seizing  an  opportunity  for  applying 
his  famous  and  carefully  developed  head- 
lock  there  is  a  much  greater  cortical  element. 
No  act  nor  pose,  however,  can  be  said  to 
be  })urely  of  one  character  or  another.  Prob- 
abl\-  all  acts,  however  skilled,  require  the 
automatic  cooperation  of  hxation  and  of  ac- 
cessory movements. 

It  must  also  be  remembered  that  the  so- 
called  automatic  associated  movements  are 
under  voluntary  control — they  can  be  vol- 
untarily produced  and  disappear  in  complete 
\  oiuntary  paralysis. 

Regarding  posture  in  decerebrate  rigidity 
and  its  relation  to  standing  it  should  be 
pointed  out  that  this  sliould  vary  according 
to  the  normal  posture  of  the'  animal.  In 
fishes,  or  water  animals  generally,  it  is  evi- 
dent that  no  anti-gravity  mechanism  would 
be  present  similar  to  that  in  air  animals  or 
those  depending  upon  a  fixed  or  firm  sup- 
port. Again,  in  the  latter  the  fundamental 
postures  vary  in  different  forms.  Sherring- 
ton has  pointed  out  that  the  rigidity  as- 
sumed by  tile  frog  is  one  of  Hexion,  i.e.,  the 
squatting  attitude  of  the  animal.  Applying 
this  to  man  it  is  evident  that  the  upright 
position  entails  further  changes.  That  the 
mechanism  of  standing  and  walking  in  many 
(|uadrupe(ls  is  of  a  fundamental  or  paleo- 
encephalic  character  is  shown  by  tiie  fact  that 
they  stand  at  birth  and  by  the  obser\-ations 
of  (Iraham  Brown  on  cat  fetuses  in  which 
the  progression  type  of  movement  could  be 
demonstrated.  However  much  this  may  be 
regarded  as  demonstrating  that  the  acts  of 
standing  and  walking  are  not  "learned"  in 
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these  forms,  it  hardly  applies  to  the  infant 
when  he  painfully  changes  from  creeping 
to  standing  and  walking.  It  is  especially  the 
assiunption  of  the  standing  position  that  is 
new,  i.e.,  that  is  "learned",  for  the  alternat- 
ing arm  and  leg  movements  seen  in  creeping 
are  obviously  from  the  above  discussion  in 
part  an  old  mechanism.  In  fact  the  whole 
change  to  the  upright  position  is  closely  cor- 
related in  more  than  one  way  with  the  de- 
velopment of  the  ncencephalic  apparatus 
which  reaches  its  culmination  in  man. 

When  we  tr}-  to  ascertain  the  neural 
mechanisms  underlying  these  phenomena  we 
soon  realize  how  defective  our  knowledge 
is.  This  is  especially  the  case  when  we  try 
to  locate  exactlv  the  efferent  integrative 
mechanisms  at  the  various  levels. 

In  a  broad  way,  in  the  central  nervous 
system  there  are  on  the  efferent  somatic 
side  at  least  four  integrative  levels  or  rather 
four  kinds  of  integrative  levels,  each  possibly 
divisible  into  a  number  of  categories.  Be- 
ginning with  the  lowest  we  have  the  lower 
motor  neurones  upon  which  all  impulses 
which  change  the  position  or  tonus  of  the 
striated  volimtan,-  musculature  are  concen- 
trated or  integrated.  This  is  the  case  wliether 
or  not  we  subdivide  them  into  several  cate- 
gories. Secondly,  there  is  the  ground  bundle- 
reticular  formation  of  cord  and  brain. 
Thirdly,  there  is  the  older  part  of  the 
suprasegmental  mechanisms  of  Meyer  com- 
prising the  colliculi,  portions  of  the  cere- 
bellum (the  paleocerebellum)  and  the  older 
portions  of  the  forebrain,  on  the  efferent 
side  mainly  the  globus  pallidus  and  related 
structures.  Fourthly,  there  is  the  major  part 
of  the  efferent  pallial  apparatus  and  its  ad- 
nexa  such  as  the  neoccrebellum.  The  prin- 
cipal neopallial  descending  paths  are  the 
pyramidal,  the  pallio-ponto-cerebellar  and 
the  pallio-thalamic.  The  first  of  the  abf)vc 
four  are  the  efferent  segmental  or  peripheral, 
the  second  the  intersegmental  and  the  third 
and  fourth  are  the  suprasegmental  pr.rtions 
of  the  nervf)us  system. 

TTie  reticular  formation  in  a  broad  sense 
includes  also  the  nucleus  of  Deiters  and  tlie 


luicleus  ruber,  the  latter  especiallv  being 
practically  differentiated  out  of  it. 

The  cell  groups  of  the  reticular  formation, 
as  distinguished  by  the  Nissl  method,  are, 
according  to  the  systematic  observations  of 
Jacobsohn,  as  follows;  (i)  Cells  of  medium 
size  and  polygonal  character  which  are 
found  more  or  less  throughout  the  whole 
formation.  These  he  regards  as  "inter- 
calated" neurones  (Schaltneurone).  (2) 
Small,  rounded  cells  also  diffuse  in  location 
and  which  he  regards  as  sensory  (sensibler). 
(3)  Pyriform  or  spindle-shaped  cells,  pale 
and  homogeneous  in  appearance.  These  cells 
occupy  the  region  of  the  raphe  of  the  upper 
bulb  and  are  termed  the  nucleus  pallidus 
raphes.  (4)  Very  large  giant  cells — the 
largest  cells  in  the  medulla — of  homogeneous 
appearance  and  therefore  regarded  as  sen- 
sory. They  lie  in  the  upper  level  of  the  bulb 
and  the  lowest  level  of  the  pons.  They  are 
intermingled  there  with  the  motor  reticular 
cells  (see  below)  of  this  region  and  with 
the  cells  of  the  nucleus  pallidus  raphes.  (5) 
Large  cells  resembling  the  cells  of  motor 
nuclei.  These  cells  are  scattered  throughout 
the  reticular  formation.  There  are  few  in 
the  caudal  region  of  the  medulla.  They  in- 
crease in  number  up  to  the  caudal  portion 
of  the  pontile  tegmentum.  There  are  fewer  in 
the  pontile  tegmentum  with  some  increase  in 
the  peduncular  tegmentum.  The  large-celled 
portion  of  the  nucleus  ruber  belongs  to  this 
group,  also,  probably,  the  interstitial  nucleus 
of  Cajal  and  what  is  sometimes  known  as 
the  large-celled  portion  of  the  nucleus  of  the 
posterior  commissure  (not  the  nucleus  of  the 
posterior  commissure  scnsn  stricto).  Prob- 
ably some  of  the  cells  of  the  subthalamic  and 
hypothalamic  region  should  be  included. 
Deiters'  nucleus  also  belongs  in  this  category. 
It  may  be  added  here  that  the  cells  of 
Betz,  probably  the  large  cells  of  the  globus 
pallidus,  certain  cells  in  the  colliculi  ;md  the 
cells  of  the  nucleus  fastigii  of  tln'  riifbi'lluni 
are  of  similar  character. 

Cajal  divides  the  cells  of  the  reticular  for- 
mation into  two  types;  (i)  Small  and  me- 
dium  sized  cells  and    (2)   large   .ind   even 
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giant  cells.  The  latter  are  spoken  of  as  re- 
sembling motor  cells  and  Cajal  evidently 
does  not  distinguish  the  "pale"  or  "homo- 
geneous" giant  cells  of  Jacobsohn  nor  does 
he  subdivide  the  smaller  cells  into  the  types 
mentioned  by  the  latter  author.  The  small 
cells  do  not  stain  well  by  the  silver  methods 
and  Cajal's  descriptions  of  the  connections 
of  the  cells  of  the  reticular  formation  are 
of  the  large  cells.  V'ery  briefly  stated,  he 
finds  that  the  axones  of  these  cells  by  turn- 
ing or  branching  become  longitudinal  fibers. 
They  are  both  crossed  and  uncrossed.  These 
longitudinal  fibers  lie  principally  on  the  out- 
skirts of  the  reticular  formation  especially 
near  the  raphe,  including  the  posterior  longi- 
tudinal fasciculus,  near  the  dorsal  border 
of  the  gray  reticular  formation  and  also  to 
some  extent  along  its  ventro-medial  border 
next  the  pyramidal  tract.  W'hile  the  fibers 
are  bf>th  ascending  and  descending,  they  are 
predominatingly  descending.  They  usually 
give  off  collaterals  before  becoming  longi- 
tudinal. It  is  evident  that  this,  in  a  general 
way,  is  the  position  occupied  by  the  vesti- 
bulo-spinal  tracts,  and  it  is  well  known  that 
in  general  reticulo-spinal  (other  than  vesti- 
bulo-spinal  and  rubro-spinal)  fibers  occupy, 
these  positions  but  they  are  often  overlooked 
in  discussions  involving  these  systems  of 
fibers.  Regarding  the  fibers  which  terminate 
around  the  large  cells  of  the  reticular  forma- 
tion, Cajal  finds  they  are  (a)  collaterals 
from  the  longitudinal  axones  of  the  second- 
ary sensory  neurf)nes.  both  those  of  bulbar 
nerves  and  also  from  the  remnant  of  the 
ventro-lateral  column  representing  ascending 
tracts  from  the  cord,  and  (b)  collaterals  of 
the  pyramidal  tract.  The  former  are  more 
abundant.  Cajal  also  finds  the  large  cells  en- 
vek)ped  by  "terminal  buttons"  representing 
the  terminations  of  the  above  collaterals. 
The  small  cells  of  the  reticular  formation 
which  stain  feebly  in  the  reduced  silver 
preparations  do  not  show  these  pericellular 
terminations.  Cajal  concludes  that  the  cells 
of  the  reticular  formation  are  not  all  alike 
functionally,  that  the  majority  are  sensory 
neurones  of  the   third   order   receiving  col- 


laterals from  the  secondary  sensory  tracts 
and  the  minority  are  motor  neurones  of  the 
second  (jrder,  transmitting  to  the  bulbar 
motor  neurones  the  impulses  they  receive 
from  the  jjyramidal  tracts.  The  fibers  in  the 
gray  and  white  reticular  formation,  accord- 
ing to  him,  arise  from  four  principal  sources 
(leaving  out  of  account  fibers  from  acoustic 
nuclei,  cerebellum  and  colliculi),  i.e.,  (a) 
ascending  fibers  from  the  cord,  (b)  ascend- 
ing and  descending  fibers  from  the  inter- 
stitial motor  (second  order)  cells,  (c)  as- 
cending and  descending  fibers  from  sensory 
cells  of  the  third  order,  and  (d)  long  and 
short  sensory  paths  of  the  second  order. 

Two  comments  may  be  made  on  the 
above,  first  that  the  observations  as  to  col- 
laterals from  the  pyramidal  tracts  were  made 
upon  fetal  or  very  young  mammals  and  they 
are  hardly  conclusive  as  to  the  existence  of 
such  collaterals  in  older  animals.  Cajal  has 
made  similar  observations  as  to  collaterals 
from  the  pyramidal  tracts  terminating  in  the 
nuclei  pontis  and  also  of  collaterals  from 
descending  pallial  fibers  entering  the  corpus 
striatum  and  other  basal  nuclei.  The  im- 
portance of  these  observations  in  trying  to 
arrive  at  an  understanding  of  the  ])rccise 
neurok)gical  mechanisms  involved  in  the  per- 
formance and  acfjuisition  of  skilled  move- 
ments in  particular  is  very  great  and  it  is 
desirable  that  the  presence  or  absence  of 
such  collaterals  be  definitely  determined  in 
the  adult  human  brain.  The  Marchi  method 
has  its  limitations  in  settling  points  of  this 
nature  and  in  general  it  may  be  added  our 
knowledge  of  the  exact  termination  of  the 
pyramidal  fibers  is  greatly  lacking  in  pre- 
cision. 

A  second  comment  u]ion  Cajal's  accoimt 
is  that  the  relations  of  the  numerous  smaller 
reticular  formation  cells  are  left  out  of  ac- 
count, for  Cajal  in  speaking  of  sensory  cells 
of  the  third  order  apparently  is  only  speak- 
ing of  the  large  cells. 

It  may  be  added  that  collaterals  from  sec- 
ondary sensory  paths  also  terminate  directly 
in  the  lower  motor  nuclei  of  bulbar  cranial 
nerves  and.  in  the  case  of  the  trigeminus. 
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collaterals  from  the  mesencephalic  root  ter- 
minate in  the  motor  nucleus  of  this  nerve. 

That  reticulo-spinal  fibers  pass  downward 
the  whole  length  of  tlie  cord,  at  least  as  far 
as  the  vestibulo-spinal,  interstitial  nucleus 
and  rubro-spinal  contingents  are  concerned. 
is  well  known.  In  the  cord  they  occupy  a 
similar  position  to  that  in  the  medulla,  allow- 
ing for  differences  due  to  the  external  ad- 
dition in  the  medulla  of  the  more  recently 
enlarged  inferior  olivary  nucleus.  As  is  also 
well  known,  other  reticulo-spinal  fibers  pass 
downward  for  at  least  a  part  of  the  length 
of  the  cord  and  it  is  possible  that  the  tracts 
known  as  the  vestibulo-spinal  and  the  fibers 
from  the  interstitial  nucleus  include  other 
reticulo-spinal  fibers. 

Besides  receiving  terminations  from  as- 
cending cord  fibers,  superior  peduncular 
libers  (to  the  red  nucleus),  "juxta-resti- 
form"  fibers  (to  vestibular  nuclei)  and  len- 
ticulo-rubral  fibers,  it  should  be  pointed  out 
that  the  other  portions  of  the  reticular  for- 
mation also  receive  fibers  from  the  superior 
cerebellar  peduncle,  and  that  the  practical  ex- 
tension of  this  formation  into  thalamic  re- 
gions opens  a  possibility  for  other  connec- 
tions not  definitely  known.  Finally  there  is 
the  work  of  von  Monakow  on  the  nucleus 
ruber  according  to  which  this  nucleus  has 
double  (i.e.,  afferent  and  efferent)  connec- 
tions with  the  thalamus  and  with  the  pre- 
frontal and  centro-opercular  regions  of  the 
pallial  cortex,  the  afferent  (to  the  rulier) 
being  perhaps  the  more  important,  and  also 
according  to  which  the  ruber  sends  crossed 
descending  fibers  to  other  parts  of  the  retic- 
ular formation.  The  part  of  the  nucleus 
ruber  having  the  above  connections  is  the 
larger,  cephalic,  smaller-celled  portion  of  the 
nucleus  which  is  the  new  portion,  the  older 
caudal,  large-celled,  portion,  much  smaller, 
giving  rise  to  the  crossed  rubro-spinal  tract. 
The  most  important  afferent  connc-ction  to 
the  newer  jiortion  is  llie  superior  cc-ri-bellar 
peduncle. 

In  the  cord  there  do  not  appear  to  be  any 
cells   similar   to   the   large   motor    reticular 


cells  unless  they  be  certain  large  cells  found 
in  the  lateral  part  of  the  intermediate  gray. 
There  are  nevertheless,  as  shown  by  Sher- 
rington in  the  dog  by  means  of  his  "succes- 
sive degeneration"  method,  long  descending 
intersegnnental  fibers  extending  from  upper 
thoracic  to  lumbar  cord.  The}-  soon  assume 
the  external  position  characteristic  of  long 
tracts  and  are  present  in  both  lateral  and 
ventral  columns,  near  the  ventral  fissure 
especially.  There  are  also  long  ascending  in- 
tersegmental fibers.  As  already  mentioned, 
however,  it  is  doubtful  whether  these  long 
intersegmental  tracts  of  the  cord  can  be  re- 
garded as  analogues  of  the  reticulo-spinal 
fibers  from  motor  reticular  cells. 

The  reticular  formation  may  also  receive 
some  fibers  from  the  cerebellum  7'/a  the  mid- 
dle peduncle  (perpendicular  pontile  fibers) 
some  of  which  may  terminate  in  the  super- 
ior central  nucleus  of  the  reticular  forma- 
tion. 

Among  the  ascending  fibers  of  the  reticu- 
lar formation  are  some  which  probalily  ter- 
minate in  the  thalamic  or  subthalamic  region 
dorsal  to  the  field  H  of  Forel. 

The  destinations  of  the  axones  of  the 
smaller  cells  of  the  reticular  formation  are 
obviously  less  well  known  than  those  of  the 
large  cells.  Certainly  many  of  them  are 
short  intersegmental  or  intra-segmental 
fibers.  It  is  possible  that  the  numerous  fibers 
from  the  reticular  formation  of  the  lower 
bulb  which  pass  down  in  the  ventro-lateral 
white  columns  to  terminate  in  the  cervical 
cord  (Inmdle  of  Thomas)  and  which  are 
smaller  tiian  the  long  descending  reticulo- 
spinal fillers  of  the  cord  are  from  such 
smaller  cells. 

It  is  obvious  that  the  reticular-ground 
bundle  formation  thus  sketched  is  one  con- 
sisting of  long  and  short  intersegmental 
neurones  and  mediating  between  the  affer- 
ent and  efferent  fil)ers  probably  in  the  pcr- 
forninnce  of  various  reflexes  of  varying 
complexity,  that  it  is  also  under  the  influ- 
ence of  cerebellum,  midbrain  and  forcbrain 
and  that  it  may  thus  also  constitute  many- 
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relayed  ascending  and  descending  forei)rain 
paths.  It  is  the  oldest  associative  mechanism 
of  the  vertebrate  central  nervous  system — the 
one  necessary  for  vital  neural  activities  and 
probabl}-  the  most  imp(^rtant  one  in  forms 
without  well  developed  cephalic  sense  organs 
and  supraseginental  apparatus.  It  is  the 
primitive  higher,  cephalic,  motor  apparatus. 

The  part  of  this  apparatus  which  is  most 
definitely  known  is  the  large-celled  nuclei 
and  it  seems  probable  that  their  designation 
as  motor  is  correct  inasmuch  as  they  form 
long,  principally  descending,  tracts  to  motor 
root  nuclei.  That  the  posterior  longitudinal 
fasciculus  is  the  primitive  somatic  motor 
path  has  been  pointed  out  by  Johnston  and 
others  but  probably  the  conception  should 
be  enlarged  to  include  the  other  long  de- 
\scending  reticular  s\stems.  Added  to  this,  or 
lifted  out  of  it,  are  the  suprasegmental  hind, 
mid  and  forebrain  motor  systems  of  the 
internal  cerel)ellar  nuclei,  certain  collicular 
cells  and  certain  cells  of  the  globus  pallidus. 
Finally,  and  more  independently,  the  neo- 
pallial  pyramidal  system  is  added.  The  for- 
mer, certainly  the  cerebellar,  and  probably  in 
part  the  pallidal,  act  only  through  the  inter- 
vention of  the  motor  reticular  apparatus,  i.e.. 
they  terminate  in  it ;  the  pyramidal  appar- 
ently, as  shown  later,  acts  largely  or  entirely 
independently  of  it,  i.e.,  passes  by  it. 

The  exact  terminations  of  the  motor  re- 
ticular formation  fibers  are  not  known  ex- 
cepting those  from  Deiters'  nuclevis  to  the 
oculomotor  nuclei  where  actual  pericellular 
terminations  have  been  demonstrated  in 
some  forms.  The  position  of  the  vestibvdo- 
spinal  and  niesencephalo-spinal  fibers  in  the 
cord  make  their  termination  directly  around 
the  ventral  horn  motor  cells  probable,  though 
even  here  there  are  also  present  bodies  of 
intersegmental  or  intrasegmental  neurones. 
The  position  of  the  rubro-spinal  tract  makes 
the  direct  termination  of  its  fibers  around 
the  ventral  horn  cells  less  probable.  Another 
reason  against  their  direct  termination  is  the 
possibility  that  there  are  too  few  fibers  to 
innervate  the  motor  root  neurones.  When 
we  consider,   however,   the  spreading  den- 


drites of  the  former  and  the  presence  (in 
young  mammals  at  least)  of  collaterals  from 
their  axones  and  also  the  possibilit_\-  of  col- 
laterals and  widespread  and  terminal  arbori- 
zations of  the  descending  reticulo-spinal 
fibers,  this  reason  does  not  appear  conclus- 
ive. If  the  latter  do  not  terminate  directly 
around  the  motor  root  neurones  we  must,  of 
course,  infer  that  they  terminate  around  the 
spinal  intersegmental  neurones,  which  in 
turn  link  the  motor  root  neurones. 

The  question  as  to  the  exact  termination 
of  the  pyramidal  fibers  is  perhaps  still  more 
obscure.  As  is  well  known  there  is  difference 
of  opinion  as  to  whether  those  of  the  lateral 
tract  terminate  in  the  intermediate  gray  or 
in  the  ventral  horn.  Careful  investigations 
with  the  Marchi  method  (e.g.,  Lewandow- 
sky's)  have  not  shown  the  Marchi  granules 
extending  into  the  ventral  horn  or  into  the 
motor  cranial  nerve  nuclei,  but  negative  evi- 
dence with  this  method  is  not  entirely  decis- 
ive in  a  question  of  this  kind.  The  position 
of  the  lateral  tract  is  also  against  its  fibers 
terminating  in  the  ventral  horn,  for  the  usual 
general  arrangement  in  the  nervous  system, 
in  the  cord  at  least,  appears  to  be  for  termin- 
als and  collaterals  to  terminate  in  the  gray 
lying  ne.xt  to  the  fibers  in  question.  It  would 
be  interesting  and  might  throw  light  upon 
the  so-called  inhijjitory  infiuence  of  the  pyra- 
mids if  it  could  be  shown  that  tliey  act  upon 
the  lower  motor  neurones  in  a  different  man- 
ner or  by  a  different  route  than  the  motor 
reticular  neurones.  In  this  connection  it  may 
be  recalled  that  the  superficial  reflexes  un- 
(|uestionably  pass  to  the  lower  motor  neur- 
ones via  intermediate  intersegmental  neur- 
ones, while  certain  tonic  or  tonus-iuaintain- 
ing  impulses  and  possibly  those  producing 
the  deep  reflexes  not  improbably  pass  di- 
rectly cui  afferent  root  collaterals  to  the 
lower  motor  neurones.  This  and  the  antagi> 
nism  between  i)}ramidal  influences  and  tonic 
reflexes  on  the  one  hand  and  the  cooperation 
between  pyramidal  influence  and  superficial 
reflexes  on  the  other  would  lead  us  to  look 
upon  the  pyramids  as  acting  upon  interseg- 
mental neurones,  especially  upon  those  re- 


Clinical  Phenomena  of  Decerebrate  Riffiditv 


ceiving  terminals  of  fibers  of  superiicial  sen- 
sation. On  the  other  hand  the  large  size  of 
the  pyramidal  tracts  and  the  precise  and  lim- 
ited character  of  many  of  the  reactions  they 
perform,  would  lead  us  to  favor  the  direct 
termination  of  their  fibers  on  the  motor  root 
neurones,  as  in  this  way,  apparently,  the  cor- 
tical motion  combination  would  be  best  pre- 
ser\ed.  In  the  brainstem  the  neurones 
receiving  terminals  of  superficial  sensory 
nerves  (secondary  sensory  neurones)  do  not 
receive  pyramidal  fibers. 

WTien  we  further  consider  that  the  physio- 
logical significance  of  even  the  grouping  of 
the  lower  motor  neurones  is  not  entirely 
clear  and,  still  further,  that  possibly  not  all 
these  neurones  have  the  same  tonic  and  kin- 
etic significance  it  is  evident  we  are  still  far 
from  having  that  clear  knowledge  of  the 
exact  integrative  arrangement  in  these  lower 
levels  which  is  necessary  to  give  movement  a 
clear  neurological  explanation,  even  aside 
from  the  question  of  the  part  played  by  the 
various  higher  mechanisms  of  cerebellum 
and  forebrain. 

The  possibility  of  [)yramidal  collaterals 
has  already  been  mentioned  and  the  ques- 
tion arises  whether  the  reticulo-spinal  appa- 
ratus may  not  also  be  under  pyramidal  con- 
trol. This  would  give  an  explanation  for  the 
associated  movements  seen  in  slight  pyram- 
idal lesions  and  account  for  the  voluntary 
control  of  such  movements  in  normal  condi- 
tions. In  view  of  the  fact  that  pyramidal 
fibers  can  only  be  traced  into  the  pontile  teg- 
mentum and  not  to  definite  cells,  this  possi- 
bility cannot  be  entirely  excluded  on  purely 
anatomical  grounds.  If,  however,  this  be  the 
case,  there  should  be  a  difference  clinically 
between  lesions  of  the  pyramidal  system 
above  the  midbrain,  where  the  alleged  fibers 
to  the  reticular  formation  begin  to  be  given 
off,  and  below  this  level.  As  far  as  the  writer 
is  aware  there  are  no  such  differences,  ex- 
cepting possibly  the  differences  between 
paraplegia  in  flexion  and  in  extension  to 
which  attention  has  been  called  by  Walshe. 
It  must  be  remembered,  thougli,  that  in 
many  regions  injury  to  the  pyramidal  fibers 


is  liable  to  affect  tracts  in  its  vicinity  which 
may  obscure  the  picture.  In  the  pes,  the 
pallio-pontile  fibers  are  liable  to  be  involved, 
in  the  pons  both  the  pallio-pontile  and  ponto- 
cerebellar systems  and  in  the  cord  the  rubro- 
spinal tract — one  of  the  very  tracts  it  is  de- 
sirable to  exclude.  Basal  bulbar  lesions  such 
as  those  producing  the  hypoglossal  type  of 
alternating  hemiplegia,  without  deep  sensory 
involvement,  would  be  the  best  to  give  a 
"pure"  pyramidal  picture.  Above  the  mid- 
brain, capsular  lesions  obviously  may  also 
involve  not  only  pallio-pontile  but  other  sys- 
tems as  well.  Nevertheless  a  more  intensive 
study  of  selected  cases  of  hemiplegia  and 
paraplegia,  especially  pursuing  a  combination 
clinical  method  such  as  that  used  by  Head 
in  his  study  of  sensory  paths  in  the  cord, 
might  yield  results  even  without  complete 
autopsy  material. 

Other  forebrain  neurone  systems  possibly 
or  probably  acting  upon  the  reticular  forma- 
tion are  strio-rubral,  possibly  other  strio- 
reticular  fibers  (e.g.,  to  the  reticular  neu- 
rones giving  rise  to  the  posterior  longitudinal 
fasciculus)   and  pallio-rubral  neurones. 

The  nature  of  the  impulses  conveyed  by 
these  neurone  systems  is  certainly  far  from 
clear.  It  is  not  even  clear  whether  they  are 
tonic  or  kinetic  or  both.  The  fact  that  the 
removal  of  the  forebrain  systems  results  in 
increased  tone,  maintained,  as  already  seen, 
b)'  constant  proprioceptive  stimuli  acting 
upon  the  reticular  formation,  largely  via  the 
cerebellum,  does  not  prove  either  that  the 
various  forebrain  impulses  are  simply  inhibi- 
tory or  that  they  are  all  of  the  same  char- 
acter. The  performance  of  any  definite  act 
is  usually  attended  by  other  movements  not 
so  essential  (associated  movements),  by  the 
"setting"  of  certain  parts  to  afford  a  fixed 
base  for  the  movement  or  movements 
("fixation")  and  suppression  or  diminution 
of  activities  (including  tonicities)  antagon- 
istic or  even  unessential  to  the  performance 
of  the  act  (inhibition).  It  thus  hardly  seems 
j)robable  that  any  given  nem^one  system  is 
solely  inhibitory  in  function  though  here 
jK-rhaj)S  we  enter  an  obscure  region  in  neuro- 
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physiology.  The  pyramidal  system  is  usually 
conceived  as  causing  active  contractions  and 
not  simply  inhibiting  a  lower  tonus-main- 
taining  mechanism.  Consequently  we  should 
look  for  movement  as  well  as  inhibition  as 
part  of  the  function  of  the  above  forebrain 
neurone  systems.  On  the  other  hand  the  re- 
actions to  stimuli  api)lied  to  the  nucleus 
ruber,  etc.,  by  Craham  l>rown,  while  they 
were  movements,  were  characterized  by  an 
after-discharge  and  were  thus  tonic  in  char- 
acter. They  were  also  different  from  those 
elicited  by  stimuli  applied  to  the  crus.  pre- 
sumably to  the  pyramid,  which  were  char- 
acterized by  a  sudden  relaxation  and  also 
inhibited  the  rubral  tonicity.  These  phe- 
nomena all  seem  to  point  to  the  conclusion 
that  we  are  dealing  in  the  reticular  forma- 
tion with  the  mechanism  involved  at  least  in 
the  associated  movements  seen  in  hemiplegic 
conditions,  as  pointed  out  by  VValshe.  as  well 
as  the  tonic  movements  and  postural  condi- 
tions pointed  out  by  Wilson.  They  do  not, 
however,  it  seems  to  the  writer,  exclude  the 
view  that  the  above  forebrain  neurone  sys- 
tems may  convey  to  the  reticular  formation 
impulses  which  result  in  purely  kinetic  re- 
actions— rapid  movements.  The  above  stim- 
uli were  applied  to  a  reticular  formation  ap- 
paratus already  made  hypertonic  bv  decere- 
bration  and  conscquentlv  not  in  a  phvsio- 
logical  condition  .suitable  for  observation  of 
the  normal  effect  of  the  above  forebrain  im- 
pulses acting  upon  it.  Then,  too,  the  "diag- 
onal" limb  flexions  and  extensions  observed 
by  Brown  have  much  more  significance  as 
parts  at  least  of  a  locomotive  (kinetic) 
rather  than  a  purely  postural  apparatus.  In 
con.sidering  this  question  it  is  obvious  that 
we  are  confronted  with  two  aspects  of  the 
neural  reactions:  their  pattern  and  their 
character  as  to  movement  and  posture.  It 
seems  simpler  to  suppose  that,  in  part  at 
least,  rcactidus  having  the  same  pattern  in- 
volve common  central  efferent  neurone  sys- 
tems, the  tonic  and  kinetic  differences  being 
more  due  to  the  impulses  acting  upon  such 
lower  central  motor  mechanisms.  From  n 
histological  point  of  view  the  cliaracter  fif 


the  large  "motor"  cells  of  the  reticular  for- 
mation cannot  be  regarded  as  indicating  a 
tonic  function,  for  the  same  characteristics 
are  possessed  by  the  cells  of  Betz.  They  are 
probably  best  regarded,  for  the  present,  sim- 
ply as  long  neurones  conveying  to  distant 
lower  motor  neurones  the  results  of  neural 
influences  integrated  upon  their  bodies  and 
dendrites. 

The  inlluences  wiiich  iiring  out  to  some 
extent  the  latent  motor  pattern  in  tiie  reticu- 
lar formation  when  in  the  partially  decere- 
brate condition  of  hemiplegia  (the  integra- 
tion with  the  pyramidal  sy.stem  lieing,  as 
above  discussed,  at  a  lower  level)  are  well 
known.  They  are  voluntary  effort,  emotion 
and,  at  times,  attention.  The  mechanism  of 
the  "abnormal  associated  movements"  thus 
brought  out  has  been  well  discussed  by 
Walshe  {lirain.  Vol.  xlii.  Part  I).  The  path 
pursued  is  not  entirely  clear  but  it  would 
seem  to  be  probably  the  same  path  pursued 
when  there  is  the  same  tendency,  in  less 
degree,  to  associated  movement  in  normal 
conditions.  Walshe  apparently  thinks  it  to 
be  a  proprioceptive  reflex  aroused  l)v  the 
voluntary  movements  of  the  normal  side.  Is 
it  not  also  possible  that  the  postural  fixation 
represented  by  these  movements  are  initi- 
ated by  descending  extra-pyramidal  fore- 
brain impulses  and  that  the  movements  in 
question  on  the  paralyzed  side  are  so  initi- 
ated? This  might  seem  to  be  the  case  in 
synchronous  bilateral  associated  movements, 
such  as  the  "yawning"  extension  one  (pan- 
diculation), but  the  consecutive  character  of 
associated  fist-clenching,  in  hemiplegia, 
would  seem  to  favor  Walshe's  idea  of  a 
crossed  proprioceptive  reflex  evoked  by  the 
movement  on  the  sound  side.  W'e  are  con- 
fronted with  the  same  dilemma  in  the  case 
of  the  ipsilateral  associated  movements  such 
as  those  seen  in  the  case  presented  in  this 
paper.  A  crossing  via  the  corpus  callosum 
would  be  one  of  the  possibilities  if  the  view 
is  taken  that  a  forebrain  impulse  accoimts 
for  the  movement  on  the  paralyzed  side:  but 
it  must  be  remarked  here  that  usually,  in  the 
case  of  associated   fist-clenching,   clenching 
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the  sound  fist  may  inevitably  produce  a 
clenching  on  the  paralyzed  side,  but  attempt- 
ed clenching  of  the  paralyzed  hand  will  not 
produce  fist-clenching  on  the  sound  side. 
This  is  not  conclusive,  however,  inasmuch  as 
there  may  be,  and  probably  is,  an  accession 
of  tone  also  on  the  sound  side  but  insufficient 
to  produce  results  witliout  the  addition  of 
pre-existing  hypertonus. 

The  effect  of  emotion  on  the  mechanism 
of  posture  and  abnormal  associated  move- 
ments in  pyramidal  lesions  also  has  its  coun- 
terpart in  normal  activity.  The  effect  of 
emotion  on  posture,  expression  and  its  tend- 
ency to  produce  a  general  increase  of  muscu- 
lar tension  is  familiar.  While  the  irregular 
defense  reactions  to  certain  stimuli,  seen 
in  lesions  of  the  ner\-ous  system  in  thalamus 
and  elsewhere,  may  be  "release"  phenomena 
due  to  defective  cortical  innervation,  this 
hardly  appears  to  be  the  case  in  the  increased 
tension  seen  in  intensive  effort  with  emotion. 
The  increase  of  associated  movements,  the 
rigidity  of  certain  parts  and  the  distorted 
facial  expression  seen,  for  e.xample,  in  snap- 
shots of  runners  breasting  the  tape  in  their 
final  effort  in  a  race,  can  hardly  be  called 
release  phenomena.  It  is  rather  the  calling 
out  by  the  cortex  of  all  available  sources  of 
energy  including  those  tapped  by  the  visceral 
system  in  ways  made  familiar  to  us  in  such 
work  as  that  of  Cannon  and  others.  Here 
again  we  must  apparently  seek  for  fore- 
brain  paths  other  than  the  pyramidal  one. 

We  finally  come  to  the  curious  phenomena 
exhibited  in  Wilson  and  Walshe's  cases  of 
"tonic  innervation,"  in  myotonia  and,  it 
seems  to  the  writer,  in  the  case  here  pre- 
sented, i.e.,  cases  where  there  is  a  difficulty, 
for  example,  in  releasing  voluntarily  an  ob- 
ject grasped  in  the  hand.  The  effort  simply 
causes  a  greater  contraction  of  the  grasping 
muscles  although  the  releasing  muscles  are 
also  contracted.  The  effort  to  release  in- 
creases the  difficulty  and  release  is  l)est 
brought  about  by  diversion  of  attention.  The 
difficulty  is  also  increased  by  emotion.  It  may 
be  added  here  that  anffther  case  which  was 
first    thought   to   be    functional    but   later   it 


was  decided  to  be  a  case  allied  to  the  dys- 
tonias shows  the  same  effect  of  attention  and 
effort  but  in  a  more  isolated  manner.  The 
case  is  one  of  peculiar  posture  in  a  boy,  the 
abnormality  being  markedly  increased  when 
attention  is  paid  to  it.  The  present  case  is 
allied,  it  would  seem,  to  the  athetosis  group 
and  also  to  the  ordinary  hemiplegic  spasm 
but  tlie  peculiar  semi-voluntary  control 
makes  it  unusual.  Here  again  the  activities 
involved  are  obviously  under  at  least  partial 
cortical  control. 

From  what  has  been  previously  said  it 
would  appear  that  the  cortical  paths  avail- 
able as  a  source  for  the  above  mentioned 
cortical  influences  are,  besides  possibly  a 
partially  intact  pyramid,  the  pallio-pontile 
paths,  cortico-thalamic  paths  and  cortico- 
rubral  and  possibly  other  cortico-reticular 
paths,  not  to  mention  the  obscure  central 
tegmental-olivocerebellar  path. 

The  general  anatomical  interpretation  of 
the  pallio-pontile  paths  is  quite  clear.  It  is 
obvious  that  in  voluntary  movement  the 
proper  cooperation  of  cerebellar  activities 
must  be  secured ;  that  they  must  for  exam- 
ple, he  either  inhibited  or  increased  either  in 
toto  or  in  part.  It  is  surprising,  however,  how 
little  that  is  concrete  is  known  of  these  mas- 
sive tracts.  One  clue  is  afforded  by  the  above- 
mentioned  observations  of  Weed  which  seem 
to  show  that  the  frontal  pallio-pontile  tract, 
at  least,  inhibits  certain  tonus-inaintaining 
cerebellar  activities.  This  might  furnish  a 
partial  explanation  of  the  "tonic  innerva- 
tion" phenomenon — it  would  be  due  to  a 
lesion  preventing  this  inhibition  of  the  tonic 
hemiplegic  gras]),  the  "dead  man's  grip"  as 
it  was  once  pictures(|uely  termed  by  a  i)atient 
who,  however,  being  a  coachman,  found  he 
could  make  some  use  of  it  in  JKildiiig  the 
reins. 

The  above  explanation,  however,  raises 
difficulties.  Why,  for  example,  do  we  find 
stimulation  of  the  pyramid  also  producing 
such  an  inhibition  of  tone?  We  also  en- 
counter the  phenonenon  previously  alluded  to 
and  already  discussed  by  Rerginark,  Head, 
Walshe  and  others,  of  a  Haccid  upper  motor 
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neurone  paralysis,  as  well  as  the  usual  phe- 
nomenon of  a  spastic  paralysis  beginning  as 
a  flaccid  one  and  the  rare  phenomenon  of  a 
spastic  paralysis  becoming  flaccid.  We  also 
need  data  concerning  the  lateral  (temporo- 
parietal )  pallio-pontile  tract.  It  may  be  that 
these  descending  systems  simply  represent 
some  form  of  influence  proceeding  from  the 
cortical  mechanisms  of  the  three  great 
groups  of  sense-organs  especially  con- 
cerned in  maintaining  posture — muscle-ten- 
don ( frontal ) ,  eye  and  ear,  or  it  may  be  they 
are  cjualitativelv  different.  It  would  seem  not 
unlikely  that  they  may  have  something  to  do 
with  the  cortical  unconscious  or  semi-con- 
scious maintenencc  of  posture,  especially  of 
standing,  but  this  is  difficult  to  reconcile  with 
the  relaxing  influence  obtained  by  stimula- 
tion. In  connection  with  this,  however,  ac- 
count must  be  taken  of  the  apparently  dou- 
ble, excitatory  and  inhibitory,  nature  of  the 
cerebellar  activities  according  to  some  of  the 
investigations  named  above,  e.g.,  the  phe- 
nomenon that  apparently  one  portion  of  the 
cerebellum,  that  apparently  receiving  part 
of  the  frontal  pallio-ponto-cerebellar  path 
when  stimulated  diminislies  tone  while  the 
cerebellum  as  a  whole  ajiparently  maintains 
it.  How  far  individual  motion  or  tonus  com- 
binations are  carried  down  in  this  path,  as  its 
size  would  appear  to  indicate,  is  another 
question  of  interest. 

The  pallio-rubral  system  perhaps  does  not 
rest  upon  so  firm  an  anatomical  basis  as  tlic 
pallio-pontile,  but  its  function  would,  of 
course,  reasoning  anatomically,  l)e  the  direct 
regulation  of  the  rubral  activities.  It  would 
seem  that  tliis  svstem  might  have  something 
to  do  with  the  influence  of  effort  on  posture 
and  movement  as  seen  in  hemiplegia  if  a 
cortical  original  is  postulated  as  suggested 
above.  This  suggestion,  however,  apparently 
conflicts  with  the  evidence  that  seems  to  as- 
sign such  a  function  to  the  globus  pallidus. 
If  it  does  act  upon  the  lower  mechanism  of 
associated  movement,  its  integrity  would 
account  for  the  ability  of  the  patient  indi- 
rectly to  open  her  hand.  Another  view,  not  at 
all  novel,  is  that  it  may  in  part  perform  those 


voluntary  movements  of  axial  musculature 
which  do  not  appear  to  be  so  severely  af- 
fected in  pyramidal  lesions.  The  position  of 
the  rubro-spinal  tract  in  the  cord  does  not, 
however,  favor  this  view. 

That  the  ct^rtico-thalamic  system  should 
exert  an  influence  on  the  emotional  reactions, 
or  rather  constitute  a  part  of  its  eft'erent 
mechanism,  would  appear  probable  and 
would  explain  some  phenomena  of  pseudo- 
bulbar palsy,  but  here  we  are  confronted 
with  anatomical  difficulties.  We  have  no  re- 
liable descending  thalamic  path  and  must  re- 
sort to  some  possible  connection  with  sub- 
thalamus  or  hypothalanuis  or  utilize  the  cor- 
pus striatum  which  probaljly  receives  thal- 
amic fibers.  The  writer  and  others  have  al- 
ready pointed  out  that  the  latter  possibility 
may  have  a  measure  of  truth,  for  many  of 
the  abnormal  movements  due  to  lesions  of 
the  caudate  or  putamen,  according  to  Vogt's 
work,  have  a  distorted  resemblance  to  nor- 
mal emotional  reactions.  There  are  again 
objections  from  comparative  and  other 
grounds,  however.  Apropos  of  the  view  as  to 
the  production  of  these  abnormal  involun- 
tary movements  by  a  lesion  of  the  "inhibit- 
ing" putamen  or  nucleus  caudatus  it  may  be 
remarked  that  such  a  view  apparently  re- 
cpiires  two  different  paths  to  the  striatum, 
one  the  inhibiting  path  and  another  for  the 
l)r(>duction  of  the  movements  in  question. 
Such  paths  need  not.  however,  be  distinct 
outside  the  striatum,  i.e.,  the  afferent  striatal 
path  may  have  a  shorter  circuit  in  the  palli- 
dus and  a  longer  one  utilizing  the  short 
neurones  of  the  putamen  and  possibly  the 
caudatus,  the  latter  being  really  coordinat- 
ing and  its  removal  causing  the  irregular, 
rather  purposeless  movements  in  question. 

The  question  as  to  the  relation  of  the 
splanchnic  systems,  both  central  and  periph- 
eral, to  tonus,  and  especially  to  the  peculiar 
rigidity  seen  in  striate  lesions,  cannot  be  dis- 
cussed here  but  it  is  obviously  the  thalamo- 
pallial  affective  reactions  which  have  the 
closest  relation  to  the  splanchnic  system. 

As  \\'alshe  observes,  the  (juestion  of  the 
production    of    the    abnormal    invohmtary 
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movements  is  the  most  difficult  of  all.  His 
comment,  anent  the  attribution  by  Holmes  of 
tremors  and  rigidity  seen  in  midbrain  lesions 
to  lesion  of  the  cerebello-rubro-spinal  path. 
that  "if  this  path  be  the  efferent  link,  as  we 
have  supposed,  of  the  proprioceptive  reflex 
arc,  it  is  surprising  that  its  interruption 
should  be  followed  not  by  atonia  and  ataxy, 
but  by  tremor  and  rigidity,"  expresses  a 
thought  that  has  also  occurred  to  the  writer. 
Certain  points  may  he  noted,  however;  first, 
that  only  one  of  the  cerebellar  eft'erent  paths 
is  affected:  second,  that  in  cerebellar  lesions 
tremors,  including  an  intention-like  tremor, 
have  been  described:  third,  that  the  lesions 
in  question  usually  involve  the  nucleus  ruber, 
as  well  as  the  adjoining  reticular  formation, 
and  where  this  nodal  point  is  involved  the 
picture  may  ven.'  well  change.  It  must  be  re- 
membered, however,  that  "choreo-athetoid" 
movements  have  been  described  in  superior 
peduncular  lesions.  Descriptions,  however, 
of  abnormal  movements  are  greatly  lacking 
in  uniformity  and  precision. 

It  mav  be  remarked  here  that  the  tremors 
and  abnormal  involuntary  movements  in 
general  are  also  markedly  influenced  by  other 
activities  of  the  nervous  system  and  that 
some  of  these  activities  such  as  voluntary 


movement  and  effort,  as  well  as  emotion,  are 
of  cortical  origin.  Consequently  much  of  the 
above  discussion  as  to  associated  movements 
applies  here  also. 

That  various  dissociations  of  influences 
normally  integrated  will  account  ultimately 
for  many  or  all  abnormal  involuntary  move- 
ments seems  probable,  but  when  the  number 
of  integrative  levels  is  considered  it  is  seen 
that  the  problem  is  complex.  It  would  seem 
probable  that  in  the  case  of  abnormal  invol- 
untary movements  the  "disintegrations" 
are  probably  on  the  eft'erent  side  while  the 
true  ataxias  are  more  in  the  aft'erent  proprio- 
ceptive side  including  coordinating  proprio- 
ceptive mechanisms  such  as  the  cerebellum.  • 

The  above  discussion  has  not  been  made 
with  the  hope  of  clearing  up  a  subject  both 
difficult  and  requiring  more  concrete  investi- 
gation and  observation,  but  is  simply  a  slight 
attempt  to  correlate  some  of  the  phenomena 
rather  more  definitely  with  anatomical  struc- 
tures and  to  show  how  really  limited  our 
knowledge,  anatomical,  physiological  and 
clinical,  is  regarding  many  important  rele- 
vant points  and  how  impossible  it  is  to  draw 
conclusions  without  being  confronted  with 
alternatives  between  which  we  cannot  choose 
in  the  present  state  of  our  knowledge. 
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In  a  previous  paper,^  I  have  presented  at 
some  leni^th  the  evidence  in  favor  of  a  dual 
efferent  system.  According  to  this  view,  mo- 
tility is  subserved  by  two  components,  each 
represented  throughout  the  entire  efferent 
nervous  system  by  separate  neural  mechan- 
isms, whicli  arc  i)hysiologically  and  ana- 
tomicallv  distinct.  This  is  true  not  only  of 
the  segmental  or  reflex  nervous  systL'm  but 
also  of  the  brain  and  cerebellum. 

Under  normal  conditions  these  two  sys- 
tems act  in  unison,  and  their  harmony  of 
action  is  only  disturbed  by  the  accidents  and 
dissociations  of  disease. 

One  of  the  components  is  the  nio\eiiient 
proper,  which  is  subserved  by  what  1  Icnn 
the  kinetic  system  (motion  system). 

The  other  represents  that  more  passive 
form  of  contractility  which  we  recognize  in 
tonus,  posture,  attitude  and  e(|uilil)rium. 
This  posturing  or  static  function  of  the  ef- 
ferent system  is,  I  believe,  subserxed  by 
separate  neuroiuuscular  pathways,  which  1 
term  the  static  system  (posture-system  ). 

The  term  static  is  used  here  to  designate 
that  peculiar  property  of  the  striated  muscle 
fiber  bv  which  it  becomes  fixed  in  posture. 
Ill  tile  rellex  nervous  system  this  is  mani- 
fested bv  postural  tonus  and  at  the  higher 
levels  by  the  various  postures  and  attitudes. 


In  muscle  physiology  this  function  is  rep- 
resented by  the  so-called  "lengthening  and 
shortening  reactions."  This  intrinsic  prop- 
erty of  muscle  tissue  is  dependent  on  pos- 
tural tonus,  by  which  a  muscle  may  be 
lengthened  or  siiorteiu-d  during  contraction 
without  corresi)onding  changes  of  tension. 
This  alteration  in  postural  length  widiout 
corresponding  changes  of  tension  facilitates 
the  easy  transition  from  posture  to  move- 
ment which  characterizes  motility. 

There  are  many  reasons  for  the  assuiup- 
tion  that  the  kinetic  system  is  related  to  the 
anisotropic  discs  and  thj  static  system  to 
the  sarcoplasm  of  the  nuiscle  fiber  as  these 
elements  differ  in  structure,  innervation, 
mode  of  contractility  and  metabolism. 

There  are  also  reasons  for  the  assumiition 
that  the  transformation  of  moveiuent  into 
posture  is  effected  by  fixation  of  the  sarco- 
plasm which  tints  converts  the  contractile 
mttscle  liber  from  a  kitietic  into  a  static 
mechanism.  It  i-  likely,  however,  tliat  each 
svstem  participates  to  some  extent  in  the 
other  function.  And  while  the  es.sential  func- 
tion of  the  static  system  is  postural  it  is  also 
contractile  and  therefore  to  some  extent 
kinetic — and  tiie  kinetic  system  while  essen- 
tiallv  motional  also  plays  a  certain  role  in 
static  or  postural  function. 
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According  to  this  conception,  then,  move- 
ment is  subsened  by  a  kinetic,  and  posture 
by  a  static  mechanism,  the  two  systems  sup- 
plementing one  another  and  working  to- 
gether in  harmon}'.  For  every  movement 
starts  from  posture  and  terminates  in  pos- 
ture, posture  following  movement  like  a 
shadow.  At  the  same  time,  the  postural 
mechanism  would  exercise  a  stabilizing  and 
steadying  influence  upon  the  course  of  move- 
ment itself. 

The  kinetic  system  i^^  concerned  with  the 
active  movement ;  the  static  system  is  con- 
cerned with  what  might  be  termed  the  pass- 
ive form  of  movement  as  expressed  in  pos- 
tures and  equilibrium.  Both  are  manifesta- 
tions of  the  efferent  mechanism  but  differ  in 
the  character  of  their  function,  although  sub- 
sen'ing  a  common  end — motility. 

In  the  ])resent  discussion,  I  sliall  limit  m\ 
remarks  to  certain  aspects  of  this  postural 
function,  which  includes  such  disorders  of 
muscle  tone  as  the  spastic  state,  the  muscular 
rigidity  of  paralysis  agitans,  decerelirate 
rigidity,  and  the  tonic  or  postural  spasms. 

Motility  as  it  is  observed  in  animal  life 
may  be  divided  more  or  less  arliitrarily  into 
three  distinct  groups,  viz. ;  reflex,  automatic- 
associated,  and  isolated-s\nergic  or  dissoci- 
ated types  of  movements. 

All  of  these  forms  of  movement  are  inti- 
mately associated  with  that  other  compon- 
ent of  motility  which  we  term  posture.  And 
the  same  postural  groups  may  be  recognized 
as  in  the  classification  of  movement,  viz. ; 
reflex  postures,  automatic-associated  pos- 
tures and  isolated-synercjic  types  of  posture 
corresponding  to  their  respective  motion 
mechanisms.  And  it  may  be  stated  as  ;i  gen- 
era! principle  that  there  is  nt)  form  of  nio- 
tiiitv  from  the  simf)lc  reflex  tu  llie  nm^t 
skilled  and  individualistic  type  of  niMMnicnt 
which  functions  without  a  corresponding 
static  or  posture  mechanism. 

ANATOMfCAL  CONSIDKKATIO.VS    CtIIK  SI  A  TIC- 
SYSTEM  ) 

In  a  general  way,  the  cenli-;!!  iici-\oiis  svs- 
tem  mav  be  said   to   reiiresent   liiree  great 


structural  and  functional  divisions.  Tlicre  is 
the  segmental  nervous  system  which  con- 
tains the  great  reflex  systems  of  the  neur- 
axis,  and  is  the  archaic  representation  in  man 
of  nervous  reactions  of  the  lowest  forms  of 
life.  The  other  is  the  paleo-encephalon  repre- 
sented by  precursors  of  the  corpus  stri- 
atimi  and  optic  thalamus  which  constitute 
the  higher  coordinating  sensory  and  motor 
mechanisms  of  the  lower  forms  of  life.  The 
neo-encepiialon  represents  the  latest  stage  in 
the  e\olution  of  the  nervous  system  and  has 
its  greatest  development  in  man.  It  subserves 
the  highest  functions  of  motility  and  sensi- 
bility. 

These  three  great  functional  di\isions  of 
the  nervous  system  are  related  to  the  three 
great  types  of  movement  and  posture  already 
mentioned. 

In  this  rather  sciicniatic  division  of  mo- 
tility and  its  mechanisms  it  should  be  vmder- 
stood  that  the  development  from  one  type  of 
movement  to  another  and  from  one  struc- 
tural division  to  another  is  a  very  gradual 
one — a  transition  of  structure  and  function 
wiiich  nia\-  onK-  he  traced  in  comparative 
anatomy  and  physiology  but  (lie  imprint  of 
which  remains  stamped  on  tlie  centr.nl  ncr\- 
ous  system  of  man. 

The  segmental  nerxous  sxsteni  is  the  seat 
of  the  various  reflex  movements  and  reflex 
postures.  The  other  types  of  movement  and 
piisture  are  localized  as  follows. 

In  pre\ious  studies  of  ]);ira1ysis  agitans," 
I  expressed  the  view  that  tiie  corpus  striatum 
is  a  ])aleokinetic  center  for  the  control  of 
"automatic  and  associated  movements,"  and 
the  Rolandic  area  of  the  cerel)ra!  cortex  is  a 
neokinetic  center  contrdlling  Ihe  isnlnled- 
SN'uergic  movements  of  curlical  m-igin. 

Their  various  postural  functinus  ari\  T 
believe,  subserved  1i\  systems  which  -.wv  a 
part  of  the  cen-bellar  mechanism. 

According  tn  this  view,  paral\'sis  agitans 
is  produced  by  disease  of  tlic  el'fereiil  /nilliildl 
syslriii  of  the  corpus  striatum  and  is  charac- 
terized bv  ]>aralysis  of  autom;ilic-;issociated 
movement.  Spastic  paralysis  is  prudncecl  by 
(hsease  of  the  Inrainidal  syslciii  <'\  the  cere- 
bral corle.x  and  is  characterized  by  paralysis 
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of  isolatccl-s\nergic  moveu'.cnt.  Eacli  ti)rm 
of  palsy — pallidal  and  pyramidal — i>  ac- 
companied by  a  ^jiei-ial  fdnii  of  muscle  liv- 
pert(jnus  with  cliaraclcri>tic  altitude  and 
posture. 

Tile  essential  intet,M-alini(  and  correlatin.t; 
mechanism  for  tlie  control  of  static  motilitv 
I  believe  to  he  the  cerebellum.  Afferent  im- 
puLses  from  the  jieriithery  and  efferent 
impulses  from  the  cereliral  cortex  jjass  to  this 
organ  before  their  final  distribution  by  way 
of  the  ccrebello-s])inal  system  to  the  postur- 
in.i(  or  static  mechanism  of  skeletal  muscles. 

The  cerebellum  presents  phylogenetic  evi- 
dences of  two  great  divisions,  a  paleocere- 
bellum  and  a  neocerebcllum,  which  corres- 
pond to  similar  divisions  of  the  cerebrum. 
'i"he  palecjcerebellum  receives  impulses  di- 
rectly from  the  spinal  cord,  which  jjass  to  its 
central  portion  and  constitute  the  vermian 
system.  The  neocerebcllum  receives  impulses 
from  the  cerebral  cortex,  which  ])ass  bv  way 
of  the  pons  varolii  to  the  cerebellar  hemi- 
spheres, and  constitute  the  hemispheric  sys- 
tem. 

Tile  older  cei'ebellimi  stands  in  relation  to 
what  may  lie  termed  the  paleostatic  system 
which  controls  the  older  static  or  postural 
functions  of  "automatic  .and  associated 
t\-pe."  It  takes  its  origin  in  the  older  nuclei  of 
the  \ermis  cerebelli  (N.  Fastigii,  globosus. 
emboli  foniiis).  The  automatic-associated 
posture  of  standing,  as  observed  in  decere- 
brate rigidity,  would  be  one  of  the  functions 
of  this  paleostatic  SN'stem. 

The  cerebellar  hemispheres,  on  the  other 
hand,  regulate  the  higher  postural  functions 
of  motility  through  the  medium  of  a  neo- 
static  system,  which  takes  its  origin  in  the 
cells  of  the  dentate  nucleus.  The  neostatic 
system  is  controlled  from  the  cerebral  cor- 
tex by  special  tracts  which  connect  the  -vari- 
ous regions  of  the  cerel^ral  cortex  (frontal, 
parietal,  tempor.il  and  occipital)  with  the 
dorsal  and  ventral  nuclei  of  the  pmis  varolii, 
and  thence  to  the  ojiposite  hemisphere  of  the 
cerebellum. 

In  i)osture.  as  in  movement,  no  sharp  line 
of  demarcation  can  be  drawn  between  the 
various  t\pes.  and  one  grou])  merges  iniper- 


ceptil)ly  into  another.  It  is  probable,  I  be- 
lieve, on  phylogenetic  grounds,  that  the 
parieto-temporo-occipital  tract  to  the  dorsal  • 
pontine  nuclei  is  older  than  the  tronto-p<jn- 
tine  s\stem  which  descends  irom  the  frontal 
lobe  to  the  ventral  nuclei  of  the  pons.  The 
latter  system  1  regard  as  the  homologue  in 
the  static  or  posture  sphere  of  the  cortico- 
spinal en-  neokinetic  system.  The  fronto- 
ponto-cerebellar  or  iicoslatic  system  descends 
m  the  anterior  limb  of  the  internal  capsule 
anil  nle^ial  portion  of  the  cerebral  peduncle 
in  close  relationship  with  the  pyramidal 
tracts,  and  it  is  interesting  to  note  that  both 
structures,  tiie  one  subserving  the  neostatic 
and  the  otiier  the  neokinetic  functions  of 
motility,  receiv  e  their  mvelin  sheaths  subse- 
quent to  birth. 

The  other  cortico-cerebellar  systems  (par- 
ieto-occi])ito-temporal  systems)  pass  in  the 
lateral  portion  of  the  crus  cerebri  to  the 
pontile  nuclei,  and  thence  to  the  opposite 
cerebellar  hemisphere.  It  is  my  beliel  that 
they  represent  cortico-cerebell.ir  connections 
suljserving  higher  automatic  associated  t\  pes 
of  posture  in  connection  with  the  various 
sensory  areas  of  the  cerebral  cortex  and  are 
the  homologues  in  the  static  sphere  of  cor- 
tico-thalamic  connections  with  the  strio- 
spinal  or  paleokinetic  s\stem. 

The  existence  of  these  intermediate  kinetic 
and  static  .systems  connecting  the  various 
sensory  areas  of  the  cortex  with  the  thalamo- 
striate mechanism  (jn  the  one  hand  (cortico- 
pakokinetic  s\stems),  and  the  cerebellum  on 
the  other  ( cortico-paleostatic  systems),  are 
conlirmatory  ol  m\  \  iew  of  the  parallelism 
of  structure  and  function  which  underly  the 
de\  elopment  of  motion  and  posture. 

The  chief  efferent  systems  of  the  cere- 
bellum {paleostatic  and  neostatic)  pass  by 
w.ay  of  the  superior  ])eduncles  to  special  cel- 
hdar  divisions  of  the  nucleus  ruljcr.  The 
paleocerebellar  system  terminates  in  the 
nucleus  magnocellulatus  and  the  neocere- 
ixllar  system  in  the  nucleus  parvicellulatus. 
I'rom  here  they  descend  in  the  rubro-spinal 
and  other  .systems  of  the  s])inal  cord,  then 
passing  to  the  sarcoplasni  of  the  skeletal 
muscles  as  peripheral  static  systems.  The  dis- 
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tribution  of  the  static  system  in  pheripheral 
nenes  and  its  mode  of  termination  in  the 
muscle  fiber  is  still  one  of  the  mooted  ques- 
tions of  histologA"  and  physiology-.  There  is 
already  considerable  evidence  in  favor  of  the 
dual  innervation  of  the  striated  muscle  fiber 
but  anatomists  differ  widely  as  to  the  manner 
in  which  these  peripheral  static  or  posture 
systems  reach  the  muscles. 

When,  however,  one  considers  the  well  de- 
veloped central  mechanisms  for  the  dual 
fimction  of  the  efferent  system,  there  can  be 
but  small  doubt  as  to  the  existence  of  a  cor- 
responding difference  of  structure  and  func- 
tion in  peripheral  nerves.  Ransom  has 
already  demonstrated,  by  a  special  method 
of  staining,  the  existence  of  large  numbers 
of  non-medullated  nerve  fibers  in  peripheral 
nen'es,  and  perhaps  here  is  concealed  the 
solution  of  this  intricate  question. 

It  is  interesting  to  observe  that  all  the  pos- 
ture svstems,  neostatic  as  well  as  paleostatic, 
pass  to  the  cerebellum  for  final  integration 
and  coordination.  This  is  in  accord  with  the 
nature  of  the  posturing  mechanism  and  its 
secondary  and  unconscious  role  in  motility. 
For  while  the  higher  forms  of  movement  are 
initiated  as  conscious  and  voluntary  pro- 
cesses, the  corresponding  po.stures  are  sec- 
ondary, and  follow  automatically  in  the  path 
of  movement.  This  explains,  to  my  mind, 
why  the  neostatic  system  does  not  pass  di- 
rectlv  to  the  gray  columns  of  the  spinal  cord, 
as  do  the  pyramidal  tracts  (neokinetic  sys- 
tem) but  is  directed  first  to  the  cerebellum, 
which  is  the  great  central  correlating  mech- 
anism for  posture  function. 

Motion  is  an  active  conscious  ])rocess, 
while  ]josture  is  a  pa.ssive  unconscious  pro- 
cess which  becomes  autrjmatically  operative 
as  soon  as  movement  ceases.  It  is  for  this 
reason  that  the  integration  and  coordinatif)n 
of  posture  takes  jflace  in  an  organ  like  tin- 
cerebellum,  at  the  unconscious  level  of  ac- 
tivity, in  contrast  to  neokinesis  which  is  sub- 
served by  a  direct  cortico-spinal  connection. 

This  in  brief  is  my  coni(  ption  of  the  static 
-vstem  and  its  relation  [n  inolility.  Let  us 
now  consider  sonic  of  its  relations  to  sym])- 
tomatology. 


THE  STATIC   SYSTEM   AND  POSTURAL  HYPER- 
TOXICITY    OF    THE    SKELETAL    MUSCLES 

As  we  have  seen,  there  are  as  many  types 
of  posture  as  there  are  of  movement,  and 
with  corresponding  development  of  neural 
mechanisms.  We  miist  therefore  recognize 
the  existence  of  special  fibers  in  the  cortical, 
capsular,  crural,  cerebellar,  pontile,  bulbar, 
spinal  and  peripheral  divisions  of  the  ner- 
vous system  to  carry  out  this  static  or  pos- 
tural function,  corresponding  to  homologous 
svstems  for  the  kinetic  or  motorial  function. 
When  some  portion  of  the  kinetic  system  is 
injured,  paralysis  immediately  results;  if  the 
injurv  takes  place  in  the  central  nervous  sys- 
tem the  lower  motor  centers  are  released 
from  control,  and  a  characteristic  postural 
rigiditv  develops.  This  peculiar  over-action  of 
certain  muscles  takes  place  in  response  to  the 
principle  that  destruction  of  a  higher  center 
releases  the  lower  kinetic  mechanisms  from 
control.  When  this  has  taken  place,  as  after 
all  other  forms  of  movement,  the  motion- 
complex  becomes  fixed  in  posture  and  we 
have  produced  that  curious  paradox  of  a 
paralyzed  center  above  and  a  functioning 
center  below,  which  has  expressed  itself  in 
terms  of  postural-hypcrtonus. 

At  the  present  time,  two  great  motion  sys- 
terms  of  postural  hypcrtonns. 
neokinetic  systems.  Destructive  lesions  in  the 
course  of  either  system  would  release  sub- 
ordinate motor  centers  from  control  which 
then  discharge  in  terms  of  motion-formulae 
and  become  fixed  in  terms  of  posture- 
formulae. 

These  are  the  factors  with  which  wc  are 
more  particularly  concerned  in  any  study  of 
])ostparalytic  hypertonicities  of  the  skeletal 
mu.scles. 

'I■^■^I■■.S  OF   l'0ST-PAR/\LYTir  TOSTURAL  TIYPKR- 

TONicrrv 

Mruiy  (lirfcrenl  types  of  jxislural  hyper- 
tonus  following  paralysis  may  be  recognized, 
which  dei)en<l  ujion  tlie  nature  and  localiza- 
tion of  the  Irsioii  williin  the  central  nervous 
sysUiii.  'Ilif  more  inipcjrlant  of  these  are  tlie 
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spasticity  of  pyramidal  tract  disease;  the 
muscular  rigidity  of  paralysis  agitans;  the 
decerebrate  rigidity  of  midbrain  section,  and 
the  postural  hyi)ertonic  effects  of  tran  - 
verse  lesions  of  tiie  pons,  medulla  and  spinal 
cord. 

Cortical  or  Pyramidal  Types  of  Postural 
Hypcrtonus  (spasticity). — One  of  the  most 
characteristic  symptoms  of  organic  disease 
of  the  central  nervous  system  is  spasticit\-, 
or  spastic  hypcrtonicity  of  the  skeletal 
muscles. 

The  affected  muscles  while  weak  or  para- 
lyzed are  in  a  state  of  overaction  and  pos- 
tural fixation  which  is  dependent  upon  the 
overactivity  of  subordinate  kinetic  and  static 
centers. 

Any  injury  of  the  neokinetic  or  cortico- 
sjjinal  system  is  followed  by  paralysis  of  the 
isolated-synergic  movements  of  cortical 
origin  and  release  of  the  lower  motor 
mechanisms  of  the  spinal  cord.  This  is  com- 
monly referred  to  as  a  loss  of  cerebral  inhibi- 
tion. In  spasticity  the  kinetic  and  the  static 
systems  are  both  in  action.  There  is  a  kinetic 
discharge  which  is  accom])anied  by  postural 
fixation.  The  characteristic  attitude  and  pos- 
tural deformities  of  the  purelx'  silastic  type 
of  hemiplegia  are  therefore  caused  by  pos- 
tural hypertonic  fixation  resulting  from 
paralysis  of  the  cortico-spinal  pathways 
(pyramidal  system),  and  the  overactivity  of 
the  corresponding  spinal  mechanism. 

Paralysis  of  the  cortical  center  for  neo- 
kinesis  releases  the  subordinate  neokinetic 
spinal  mechanism  which  is  especially  con- 
cerned with  this  ty])e  of  motion. 

This  is  the  reason,  I  believe,  that  the  chief 
postural  deformities  of  the  spastic  state  are 
so  sharply  localized  in  the  distal  portion  of 
the  extremities,  and  more  especially  the  hands 
and  fingers.  For  the  hand  is  the  chief  instru- 
ment and  special  localization  of  the  higher 
neokinetic  activities  of  man,  and  therefore 
shows  the  greatest  degree  of  palsy  in  hemi- 
plegia of  the  pyramidal  type. 

The  tendency  to  clonus,  the  exaggerated 
tendon  and  periosteal  reflexes  in  spastic 
states,  I  would  also  explain  by  the  heightened 
reflex  activities  of  the  spinal  cord.  The  cor- 


tico-spinal system  passes  directly  to  the  re- 
tlex  mechanism  of  the  spinal  cord  in  the  in- 
terest of  the  dissociation  of  movement,  and 
any  diminution  or  loss  of  this  inhibitorv  con- 
trol releases  the  neospinal  mechanism,  which 
explains  the  heightened  reflex  activitv  of 
tendon  and  muscle  response. 

A  further  elalwration  of  this  question  will 
be  f(jund  in  my  earlier  study  of  neokinetic 
and  paleokinetic  repre.sentations  in  peri- 
jiheral  nerves.^ 

Striatal  or  Pallidal  Types  of  Posture  Ily- 
pcrtdiuis  (paralysis  agitans  rigidity). — The  ^ 
rigidity  of  paralysis  agitans  is  a  postural 
hypcrtonicity  resulting  from  paralvsis  of  the 
pallidal  system  of  the  striospinal  pathwav. 
In  my  previous  studies  of  paralysis  agitans 
this  point  of  view  has  been  presented,  to- 
gether with  evidences  showing  that  the  effer-. 
ent  motor  system  of  the  corpus  striatum 
(pallidal  system)  represents  an  internuncial 
common  pathway  for  the  passage  of  motor 
impulses  for  automatic-associated  tvpes  of 
movement  (paleokinetic  system). 

The  characteristic  attitude  and  postural 
deformities  of  this  affection  present  manv 
points  of  difference  from  those  associated 
with  the  spastic  .state.  There  is  the  mask-like 
expression  of  the  face,  the  peculiar  attitude 
of  head,  trunk  and  arms,  and  the  character- 
istic position  of  the  hand  and  fingers.  The 
distribution  of  the  palsy  and  associated  nnis- 
cular  rigidity  differ  essentially  from  that 
observed  in  the  spastic  state. 

Furthermore,  the  hy])ertonicity  is  more  of 
the  rigid  waxy  type,  and  lacks  those  special 
elements  which  characterize  the  spastic 
state.  This  1  would  cxjjlain  l)y  the  peculiar 
location  of  the  lesion  in  the  pallidal  system 
of  the  corpus  striatum.  Paralysis  of  this  sys- 
tem releases  from  inhil)ition  the  various 
kinetic  centers  of  the  midbrain  and  hypo- 
thalamic re.gion,  among  which  may  be  men- 
tioned such  structures  as  the  red  nucleus, 
cor])us  subthalamicum  and  the  substantia 
nigra.  \\'iien  these  subordinate  centers  of  the 
paleokinetic  system  are  released,  their  vari- 
ous motion-complexes  are  discharged  and 
become  fixed  in  postures  (postural  hyper- 
tonicitv). 
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It  will  be  recalled,  however,  that  tlie  liy- 
pertonicity  of  paralysis  agitans  is  not  accom- 
panied by  clonus  and  other  evidences  of 
exaggeration  of  the  reflex  activities.  The 
reason  for  this  is  obvious.  The  lesion  of 
paralysis  agitans  releases  only  the  Iciiictic 
centers  of  the  midbrain  and  hypothalamic 
region,  and  the  lower  reflex  centers  of  the 
spinal  cord  are  still  controlled  at  this  higher 
level.  Whereas  in  the  case  of  the  cortico- 
spinal pathway  (pyramidal  tracts)  all  inhibi- 
tion is  removed  from  the  lower  spinal 
mechanism,  with  the  development  of  the 
characteristic  reflex  activities  of  the  spastic 
state. 

Another  point  of  interest  is  the  tremor  of 
paralysis  agitans,  which  is  so  characteristic 
of  the  pallidal  type  of  palsy.  This  tremor 
is  also  the  expression  of  subordinate  kinetic 
centers  of  the  hypothalamic  and  midbrain 
region  which  are  under  the  control  of  the 
corpus  striatum,  and  whicli  when  released 
express  themselves  in  terms  of  tremor.  It 
is  not  unlikely  that  the  striatal  connections 
with  the  red  nucleus  are  closely  related  tn 
this  form  of  tremor;  but  here  we  are  still  in 
a  very  conjectural  field.  It  would  appear 
probable,  however,  that  the  red  nucleus  in 
additi(^n  to  its  static  component,  whicli 
stands  in  relation  to  the  cerebellum,  has  also 
a  kinetic  component  which  is  under  the  con- 
trol of  the  corpus  striatum. 

Pallido-Pyramidal  Types  of  Postural  lly- 
pcrtomis  (spastic  rigidity). — The  proxiniily 
of  the  corpus  striatum  (])allidal  system)  lo 
the  internal  capsule  (pyramidal  system  )  is 
such  that  simultaneous  involvement  of  both 
structures  is  not  uncftmmon.  Indeed,  in  vas- 
cular lesions  of  the  liasal  ganglia,  it  is  ])rob- 
able  that  jnirc  forms  of  either  jiyramidal  ^r 
pallidal  palsy  arc  quite  rare  and  that  a  coiii- 
bination  of  the  two  tyjies  is  the  more  com- 
mon. 

Involvement  of  both  systems,  the  i)allidal 
and  jiyramidal,  produces  a  spastic-ri(/id  stale 
which  combines  in  varying  degrees  llie  char- 
acteristics of  both  types  of  postural  rigidity. 

Combined  or  Pallido-Pyramidal  'I'y/^c  of 
I Icmiplcfiia* — In  the  combined  or  imllulo^ 
pyramidal  type  of  palsy  llicrc  is  not  only  loss 


of  isolated-synergic  mo\  enients  of  cortical 
origin,  but  also  of  the  automatic-associated 
movement,  referable  to  the  striatal  mechan- 
ism. \Mth  this  combined  form  of  palsv  there 
is  also  a  corresponding  fusion  of  their  pos- 
tural elements  which  to  my  mind  explains 
the  variety  of  postural  t\pes  in  the  ordinary 
vascular  hemiplegia. 

The  special  feature  of  this  fusion  of  In- 
pertonicity  is  the  combination  of  the  waxy 
rigidity  of  paralysis  agitans  and  the  cliarac- 
teristic  symptoms  of  the  spastic  state. 

Indeed,  all  degrees  of  variations  ma\  l)e 
observed  in  the  coml)ined  types  of  hemi- 
plegia, depending  upon  the  relative  loss  ^)t 
the  two  great  types  of  movement,  automa- 
tic-associated and  isolated-synergic,  and  the 
corresponding  postural  changes. 

Midbrain  or  Palcocercbcllar  Type  of  Pos- 
tural tlypertonus  (decerelirate  rigidity). — 
Another  type  of  hxpertonicity  which  has 
awakened  considerable  interest  and  investi- 
gation, is  the  decerebrate  rigidity  of  Sher- 
rington. This  is  a  peculiar  state  of  musctilar 
rigidity  wiiich  corresponds  to  the  automatic- 
associated  posture  of  standing  and  is  pro- 
duced by  a  section  through  the  midbrain  ;it 
the  level  of  the  anterior  coUiculi. 

A  mesencephalic  transection  at  this  le\el 
sex'crs  the  pyramidal  tracts  (neokinetic  sys- 
tem), the  pallidal  tracts  (paleokinetic  sys- 
tem), as  well  as  the  cortico-ponto-cerebellar 
tracts  (neostatic  system).  The  various  .sub- 
ordinate centers  of  the  pons,  medulla  and 
cord,  both  kinetic  and  static,  are  released  and 
till-  sl<eK-lal  muscles  assume  the  ]ioslural 
rigidilN'  of  standing  which  is  chai-arlerislic 
of  this  level. 

.■\s  the  older  sialic  s\sleni  of  the  cere- 
bcllnm  (p.aleoci'iTbrllo  rnbro-spinal  system) 
for  the  coiili-ol  of  anionialic-associated  types 
of  ])r)sture  is  still  fnnclionaling,  niaining  ils 
alTerent  conneclions  willi  the  spinal  roi'd  .-nul 
the  efferent  vvilli  llie  rc<l  nncleus,  the  auto- 
matic posture  of  slandiiig,  cliaracleristic  of 
decerebrate  rigidity,  is  mainlaincd.  When  the 
section  is  carried  below  llic  icil  nncK-ns, 
which  severs  tin-  p;ilros|;ilir  s\slcni,  llic  lyjii- 
(■;d  deccrebralc  poslnrc  no  longer  appears 
;nid  llie  oiluT  l\  pes  of  |iosl\n-al  rcnclioii  make 
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tlicir  ;ii)|)c-a ranee  (pontine  and  hnlhar).  De- 
cerebrate posture  is  also  abolislied  h)'  sec- 
tion of  the  superior  peduncles  of  the  cere- 
bellum, which  would  sever  the  connection 
between  the  efferent  cerebellar  system  and 
the  red  nucleus. 

Decerebrate  rigidit\'  mav,  therefore,  be 
regarded  as  the  postural  expression  of  paleo- 
static  activity,  which  devehjps  after  the  eli- 
mination of  cortical  and  striatal  inhibition. 

Spinal  Types  of  Postural  1 1 ypcrtonus 
(parai)legia  in  flexion). — .\  transverse  lesion 
of  the  cord  would  sever  all  of  the  long  pro- 
jection systems,  both  static  and  kinetic,  and 
release  its  various  intrinsic  spinal  reflex 
mechanisms.  In  response  to  this  loss  of  the 
higher  inhibitory  control,  the  characteristic 
reflex  of  flexion  develops  which  becomes 
fixed  in  ])ostural  hypertonus,  the  extreme 
cxjiression  of  which  is  "paraiilegia  in  flex- 
ion." 

.\n  exten>>or  type  of  spinal  paralysis  is 
alscj  encountered  (paraplegia  in  extension). 
This  form  is  characteristic  of  pyramidal 
Ir.'ict  disease  and  is  merely  the  spinal  ex- 
pression of  the  pyramidal  type  of  hyper- 
tonus, as  observed  in  purely  spastic  states. 

COMMF-XTS 

When  we  consider,  theretore,  that  e\ery 
type  of  central  palsy,  l)oth  neokinetic  ruid 
paleokinetic,  is  followed  by  postural  li\p  r- 
tonicitv,  and  when  we  also  consider  th.it 
there  is  evidence  of  a  static  system  for  ihe 
control  of  ]")Osture  throughout  the  entire  cen- 
tral and  peripheral  nervous  sytcms,  tlie  aj)- 
plication  of  experimental  observations  on 
])osto])erali\'e  hypertonus  in  animals  to  clin- 
icnl  ol)servations  in  m.-m  should  be  u^ed 
with  considerable  caution. 

This  is  especially  true  of  experimental 
transections  of  the  brainsteiu  (crus.  pons 
and  medulla),  as  these  structures  include  the 
various  prcspiiial  centers  of  motion  and  pos- 
ture (molii>n  centers  and  posture  centers), 
and  is  one  of  the  most  complicated  in  the 
re.ilni  of  neuro-physiology  ;ind  neuro-an- 
alomy. 

Vnv  here  arc  congregated,  according  to  mv 


conception,  groups  of  centers  subserving 
motion  formulae  under  the  control  of  the 
corpus  striatum,  as  well  as  groups  of  centers 
subserving  posture  formulae  under  the  con- 
trol of  the  cerebellum. 

Kinnier  Wilson'  in  a  recent  and  yery  sug- 
gestive stud}'  oi  decerebrate  rigidity  in  man 
introduces  the  subject  as  follows: 

"llrieih',  the  ty])e  of  case  herein  described 
and  anah/.ed  is  one  in  which  there  is  evi- 
dence of  withdrawal  of  cortical  control  in 
the  form  of  unc(jnsciousness  or  semi-con- 
sciousness, the  result  commonly  of  cerebral 
hemorrhage — submeningeal  or  intraventric- 
ular or  both — or  of  meningeal  inflammation, 
or  from  the  effect  of  certain  intracranial 
tumors:  also,  for  that  matter,  of  hysteria. 
Coupled  with  this  impairment  of  conscious- 
ness has  been  the  appearance  of  tonic  rigid- 
ity, to  which  frc^iuent  exacerbations  in  the 
form  of  tonic  or  ])ostural  fits,  accentuating 
and  exaggerating  the  background  of  tonic 
l)ostiu"e.  arc  sr.iieradded. 

"It  will  be  shown,  further,  that  in  certain 
tN'po  of  organic  and  functiiMi.d  disease  these 
postural  attitudes  may  be  adopted  involun- 
tarily with  full  consciousness,  and  that  par- 
tial or  fragmentar\'  types  also  occur.  To  this 
last  statement  much  importance  is  attached, 
since  the  hypothesis  to  be  subsciiuently  de- 
veloped is  that  the  involuntary  jiostures  of 
a  limb,  or  segment  of  a  limb,  in  many  forms 
of  nervous  disease,  as  well  as  the  transient 
positions  assumed  in  involuntary  movements 
such  as  athetosis,  arc  in  reality  simply  parts 
of  the  complete  decerebrate  attitude." 

In  the  first  place  one  might  ask.  Is  it  deli- 
niteh  known  whether  mesence])halic  tran- 
section would  produce  exactly  the  sime 
symptoms  in  ma.n  as  in  the  lower  mammals? 
The  effects  of  ablation  of  the  cerebral  cor- 
tex, section  of  the  iiyramidal  decussation  and 
spinal  cord  transections  differ  in  thei""  effects 
on  animals  and  man.  And  while  tiiere  is  no 
doubt  that  the  tonic  spasms  and  ])ostural 
rigidities  of  the  deeerehrate  type  occur  as 
a  result  of  lesions  in  the  neighborhood  of 
the  cerebellum  and  red  uucleus  in  man,  to 
ascribe  nearly  all  luanifestations  of  postural 
hvpertomis  to  this  mechanism  rejircsents  an 


214 


The  Static  or  Posture  Svstem 


attempt  to  cast  a  ven,-  extensive  group  of 
S}Tnptoms  in  much  too  narrow  a  mould. 

Furthermore  it  is  only  rarely  that  lesions 
are  obser\-ed  so  strictly  localized  as  to  re- 
produce mesencephalic  transection  in  man. 
A  ver\-  significant  fact  in  \\'ilson's  group 
of  cases  presenting  supposed  decerebrate 
symptoms  is  the  rather  diffuse  character  of 
the  lesions  in  many  of  them.  There  are  also 
included  such  clinical  conditions  as  cerebral 
diplegia,  infantile  hemiplegia,  microcephaly 
with  diplegia  and  athetoid  attitude,  as  well  as 
cases  of  chorea  and  athetosis,  all  as  present- 
ing partial  or  fragmentary  signs  of  decere- 
brate rigidity,  in  the  sense  in  which  the  term 
is  used  by  Sherrington. 

That  postural  symptoms,  both  general  and 
local,  more  or  less  suggestive  of  experi- 
mental decerebrate  rigidity  are  also  encoun- 
tered in  man  is  unquestionable,  but  that  these 
are  all  to  be  referred  exclusively  to  the  mid- 
brain level  is,  in  my  opinion,  more  tlian 
doubtful. 

In  the  first  place  I  would  recall  that  the 
decerebrate  posture  or  attitude  is  of  the  auto- 
matic-associated type  and  represents  a  fixa- 
tion in  terms  of  posture  of  a  well-known  au- 
tomatic-associated act. 

As  the  corpus  striatum  is  tlie  essential  or- 
gan for  the  correlation  of  automatic-associ- 
ated types  of  movement,  a  release  of  this 
mechanism,  as  occurs  in  such  disorders  as 
cJKjrea  and  athetosis,  would  liberate  move- 
ments of  this  type  and  among  others  those 
suggestive  of  the  decerebrate  postures  of  the 
extremities  and  trunk.  Furthermore,  in  the 
cortical  or  pyramidal  types  of  palsy  with  loss 
of  isolated-synergic  movements,  there  are 
present  numerous  associated  movements, 
many  of  which  emanate  frtjni  the  striatal 
mechanism.  Certain  of  these  movements  of 
tiie  automatic-associated  type  when  localized 
in  the  hand  and  arm  may  resemble  or  sug- 
gest a  true  decerebrate  posture  of  the  ex- 
tremity. Properly  sjieaking,  these  are  kinetic 
and  originate  in  the  strio-spinal  mechani.sm, 
and  are  fpiitc  different  in  their  symptoms 
from  the  somewhat  siiiiil;ir  iiiniiifcsiatiniis 
of  decerebrate  rigidity. 

Therefore  in  [jyramidal  tract  disease,  \sitli 


preservation  of  automatic  and  associated 
movements  (diplegia),  and  in  such  disorders 
as  chorea  and  athetosis,  the  appearance  of  a 
decerebrate  symptomatology  may  be  re- 
garded as  spurious  and  referable  to  the  stria- 
tal mechanism. 

This,  however,  does  not  exclude  the  exist- 
ence of  the  true  decerebrate  rigidity  in  man 
in  association  with  lesions  in  the  region  of 
the  midbrain  and  cerebellum,  and  referable 
to  the  paleostatic  system.  This  decerebrate 
manifestation  in  its  pure  form,  as  Wilson 
himself  admits,  is  quite  rare  and  great  cau- 
tion should  be  used  in  its  more  general  ap- 
plication. 

The  views  which  have  been  expressed  may 
be  briefly  restated  as  follows. 

The  function  of  motility  is  subserved  by 
two  distinct  components,  which  express 
themselves  in  movement  and  in  posture.  The 
active  component  is  movement,  which  is 
served  by  a  kinetic  or  motion  system. 

The  more  passive  component  is  posture, 
which  is  served  by  a  static  or  posture  system. 
Both  systems,  I  lielieve,  are  represented 
throughout,  from  the  lowest  to  the  highest; 
level  of  the  efferent  neuro-muscular  mechan- 
ism. 

The  reflex  nervous  system  is  concerned 
with  refle.x  movement  and  reflex  posture, 
the  paleokinetic  and  paleostatic  nervous  sys- 
tem with  automatic-associated  types  of 
movement  and  posture,  and  the  neokinetic 
and  neostatic  with  isolated  synergic  types  of 
mf)vement  and  posture. 

The  essential  correlating  mechanism  of  all 
static  or  postural  activity  is  centered  in  the 
cerebellum,  which  is  under  the  control  of 
spino-cerebellar  and  cortico-cerebellar  path- 
wavs.  There  are  two  forr:is  of  cerebellar 
activity,  paleocerebellar  and  neocerebellar, 
which  correspond  Id  differenl  ty]ies  of  ])OS-- 
lure. 

The  neostatic  fund  ion  of  the  cerebellum 
is  under  the  control  of  a  corlico-])onto-cere- 
bellar  system  (fronto-i)ontine  tracts). 

'Hie  paleostatic  function  of  the  ceribellunt 
is  under  the  control  of  the  spino-cerebellar 
system.  The  efferent  cerebellar  systems  pass 
to  paleostatic  and  neostatic  jiorlions  of  the 
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nucleus  ruber,  as  well  as  other  prespinal  pos- 
ture centers,  from  which  they  descend  the 
spinal  cord  to  the  peripheral  static  systems. 

According  to  this  conception  the  static  sys- 
tem, like  the  kinetic,  is  represented  in  the 
central  nervous  system  by  neostatic  and 
paleostatic  systems  which  subserve  the  older 
and  more  recently  acquired  forms  of  posture. 
This  is  in  harmony  with  the  theory  that  I 
have  expressed,  that  motion  and  posture  de- 
velop side  by  side  as  twin  mechanisms.  When 
there  is  movement  there  is  also  posture,  and 
when  a  kinetic  mechanism  is  formed,  a  static 
mechanism  is  also  formed,  a  parallelism 
which  may  be  traced  in  the  whole  field  of 
motility  both  functional  and  structural. 

Two  fundamental  tyjies  of  central  palsy 
may  be  recognized.  A  neokinetic  or  f^yra- 
midal  type  characterized  by  paralysis  of 
isolated  synergic  movement,  and  a  paleokin- 
etic or  pallidal  type,  characterized  by  paraly- 
sis of  automatic-associated  movement.  Both 
are  associated  with  characteristic  postparaly- 
tic types  of  postural  hypertonus. 

The  pyramidal  type  of  postural  hyper- 
tonus is  the  well  known  spastic  state.  The 
pallidal  type  of  postural  hypertonus  is  the 
characteristic  postural  rigidity  of  paralysis 
agitans.  Combinations  of  these  tyjjcs  are 
frequent,  from  involvement  of  both  the 
corpus  striatum  and  internal  capsule,  giving 
rise  to  pallido-pyrainidal  types  of  postural 
hypertonus. 

A  rare  form  of  postural  hypertonus  in 
man  is  the  midbrain  or  jialeostatic  ty])c, 
which  is  characterized  by  the  postural  hyi)er- 
tonus  of  decerebrate  rigidity.    In  its  purest 


form  it  is  produced  by  lesions  in  the  region 
of  the  midbrain  and  cerebellum. 

This  type,  according  to  Kinnear  Wilson,  is 
characterized  by  retraction  of  the  head,  opis- 
thotonos, extension-pronation  of  the  arm, 
flexion  of  the  wrist,  and  extension  of  the 
legs  and  feet.  It  is  a  replica  in  man  of  the 
posture  of  experimental  decerebrate  rigidity 
in  animals. 

In  this  postural  manifestation  there  is  loss 
of  the  pyramidal  and  pallidal  functions  of 
motility  with  preservation  of  the  paleokinetic 
and  paleostatic  functions  of  the  midbrain 
and  cerebellum,  of  which  the  automatic- 
as.sociated  posture  of  standing  is  a  part. 

The  sjjinal  types  of  postural  hypertonus 
are  dependent  upon  release  of  all  the  reflex 
spinal  mechanisms  and  in  man  arc  character- 
ized by  the  flexion  type  of  spinal  paraplegia. 

All  of  these  various  postparalytic  types 
of  postural  hypertonus  are  indications  of 
overactivity  in  subordinate  motion  and  pos- 
ture centers  following  par.alysis  and  loss  of 
the  higher  mechanism. 
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NEW    YOKK    CITY 


This  case  is  presented  because  it  illustrates 
a  rather  unusual  type  of  spinal  cord  tumor 
which  was  incompletely  removed  on  two  oc- 
casions. When  the  patient  first  presented 
himself  at  the  hospital  one  year  after  the  on- 
set, he  was  unable  to  walk ;  but  after  opera- 
tion normal  function  returned  to  the  limbs. 
The  paralysis  gradually  developed  again 
after  eight  years  when  he  was  again  relieved 
by  a  second  operation.  Three  years  later 
there  was  a  third  recurrence  necessitating  a 
third  operation,  which,  however,  the  patient 
did  not  sur\ive. 

Patient. — Mr.  C.  T.  Age  twenty-nine  at 
the  time  of  his  first  admission  to  the  Pres- 
byterian Hospital  in  September,  1909.  He 
was  married.  His  occupation  was  that  of  an 
architect. 

History. — In  October,  1908,  while  play- 
ing a  game  of  football,  the  patient  was  hurt 
in  the  scrimmage,  immediately  after  which 
he  felt  an  intense  pain  in  the  region  of  the 
spine  between  the  shoulder  blades.  The  pain 
was  so  severe  that  it  was  impossible  for  him 
to  remove  his  clothes  without  •  assistance. 
It  continued  for  a  week  and  disturbed  his 
sleep,  but  after  this  time  gradually  subsided. 
Ten  days  later  he  entered  a  Inroad  jump  con- 
test, but  upon  attempting  to  jump,  suddenly 
lost  power  in  both  legs  and  fell.  His  legs 
did  not  become  stiff,  but  he  could  not  move 
them  as  rapidly  as  before.  He  noticed  a 
numl)ncss  in  his  toes  ajjparently  without  any 
actual  loss  of  sensation  in  this  region,  (jrad- 
ually  his  legs  became  spastic  and  the  numb- 
ness increa.scd  until  September,  1009,  wlien 
he  presented  himself  at  the  hospital. 

Previoti.<!  IIi.slory. —  In  childhonfl  In-  liad 
measles,  tyjjhoid  fe\'cr  and  ]yiiciiiiiniii;L. 
Otherwise  his  genera!  ln.-allli  bad  bfcn  ex- 
cellent. 

Family  Ili.ilory. — Ili.s  family  bi.story  as 
to  nervous  or  mental  disease  was  negative. 
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Voluntary  Motor  System.  Attitudes. — 
Both  legs  were  spastic  and  weak.  Inspection 
found  no  sores  or  other  abnormal  marks 
upon  his  body. 

Gait. — He  walked  with  diliicidty  and 
moved  his  legs  slowly. 

Rcflc.vcs. — The  knee  jerks  were  very  act- 
ive. There  were  bilateral  ankle  clonus  and 
bilateral  Babinski.  The  cremasteric  and  ab- 
dominal refiexes  were  diflicult  to  elicit. 

Myasthenic  Status. — There  was  increased 
tone  of  both  legs  but  no  atrophy.  He  had 
good  control  of  both  arms  rind  the  neck 
muscles.  There  was  no  complete  paralysis 
in  any  part  of  the  body. 

General  Sensory.  Touch. — The  patient 
felt  the  touch  of  a  finger  anywhere  on  legs, 
back  and  abdomen. 

Pai)!. — There  was  a  niuiiliness  of  lioth 
legs,  extending  up  the  trunk  to  a  level  an  inch 
above  the  nipple.  There  were  no  shooting" 
pains  nor  gastric  crises.  There  was  pain  be- 
tween the  shoulders  in  the  region  of  the 
original  injury,  and  where  he  first  felt  pain 
after  he  was  hurt.  This  pain  was  elicited  by 
jarring  or  bending  forward  and  had  per- 
sisted ever  since  the  injury.  In  some  places 
on  the  legs  and  on  the  abdomen  ])elow  the 
nipple  it  was  difficult  for  him  to  recognize 
the  prick  of  a  pin  other  than  as  a  touch.  In 
other  places  lie  experienced  jiain  when 
jjricked  witli  a  ])iii. 

'/'ein/wmlure. —  lie  did  not  recognize  heat 
or  cold,  presumably  in  the  area  below  the  line 
of  scnsor\'  limit,  sonu'tinics  calling  the  hfit 
cold  and  llir  c.ild  l:ol. 

.Suj>l<lciiienlur\<  /■'..viiiiiiinilidn,-  -Tlu'  pa- 
tient was  observed  from  time  to  time.  The 
deep  relle.xes  in  the  legs  lier.inu'  nu  ii'e  active  ; 
the  sensors'  disturb.'uu'es  ini're;ised  nntil  jiain 
and  leniper.'itnre  sensiliilit\'  \vei\'  nioi-e  .-nul 
more  impaired. 
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As  to  rectal  and  vesical  control,  his  bowels 
nio\ed  daily  without  catharsis  and  he  had  no 
tnjuble  with  his  >ijhin(ter--.  l-'ur  the  past 
five  months  he  had  had  trniihle  wiUi  start- 
in.tj  niicluritiun.  ju-t  ahi>\L-  the  le\  el  (■(  the 
nijjple,  a  little  hi,i;her  nn  the  left  side,  there 
was  a  well  defined  hand  three  to  tour  inches 
wide  cxtendins^  around  the  body,  which  was 
distinct!'.'  h\  peresthetic.  I'Vom  this  level 
down  the  sensation  was  disturbed  as  des- 
cribed ah()\e.  The  thorricic  and  ahddminal 
r>rgans  and  the  cranial  nerves  were  ;ill  nnrnial 
and  the  arms  showed  no  sensory  disturbances 
or  paralysis, 

CHiiicdl  Xiitrs. — The  weakness  of  the  legs 
increased  daily.  On  September  lotli  and  13th 
lumbar  punctures  were  made  but  im  lluid 
i)bt:iined.  ( Jn  Sei)ten'ber  j^d  a  third  lum- 
bar puncture  yielded  about  20  c.c.  of  li<^ht 
colored  amber  fluid,  which  came  out  slowly 
drop  b\-  drop,  under  low  pressure.  This  fluid 
showed  a  marked  i)ositi\e  Noouchi  reaction 
and  contained  \ery  few  cells,  mostlv  lym- 
phocytes. Durin.c;  this  time  his  temperature, 
pulse  and  re^pir.ation  were  nurni.al.  l/rine 
was  norm.al.  W  asserm.ann  reaction  of  the 
blood  was  neijatixe.  Tlieie  w.as  no  tuberculin 
reaction.  The  blood  couiU  .showed  red  blood 
cells  5,120,000;  hemoijlobin  S7  ]Hr  cent; 
white  blood  cells  8,000;  polymorphonuclears 
63  per  ceiU,  lymphocytes  3,^  per  cent,  eosi- 
nophils _'  per  cent,  basophils  none. 

It  w.as  inferred  that  the  patient  w,as  in- 
jured at  the  time  of  the  scrimm;i;;e  in  foot- 
ball and  th.at  owini;  to  th.al  injnrx  there  w.as 
a  subdur.al  heniorrlLat^e  in  the  u.ppjr  dorsal 
region  ol  the  cord  .and,  |)erhaps,  some  lacera- 
tion of  the  meninges,  possiblv  a  fracture  of 
oni-  ol  the  vertebrae,  althou.t^ii  ;i  r,adio!.^r;i]ih 
ol  the  spine  showed  no  ,abnorm,alitv.  It 
seemed  likelv  th.at  ,at  the  time  of  the  injurv 
there  w.as  not  stiflicient  pressure  on  the  s])in,al 
cord  to  cause  ,any  decided  cord  -.\niptoms  but 
th.at  a  lesion  gradually  develo]ied  which  in 
some  w.ay  conii)re>->ed  the  cord  .and  >lowlv 
increased  the  symptoms.  During  the  month 
of  October  the  weakness  increased  so  th.at 
the  patient  was  un.altle  to  walk. 

Oper.ation  w.as  ad\i>ed  .and  on  (  )ctober  27. 


i()0(j,  Dr.  Joseph  A.  Blake  performed  a  lam- 
inectomy as  follows:  An  incision  from  the 
seventh  to  the  f(nirth  dorsal  vcrtelira  was 
made.  Considerable  bleeding  was  met  witii 
superficialK'.  Xo  e\idence  of  a  fracture  or 
dislocation  in  the  vertebrae  could  be  found. 
The  dura,  when  exposed,  showed  a  little  old 
fibrinous  exudate.  On  being  opened  the  dura 
was  at  once  expanded  liilaterally  by  a  tumor 
mass  which  resembled  a  large  blood  clot  and 
which  surrounded  the  cord  from  the  seventli 
cer\  ic.il  to  the  third  dorsal  vertebra  about 
7.4  cm.,  .and  showed  the  consistency  of  a 
granuloma.  The  cord  at  this  point  was  very 
much  compressed  so  that  it  seemed  smaller 
in  diameter  than  above  or  below,  but  its  cc)n- 
tinuity  still  existed.  The  tumor  mass  was  re- 
mo\  ed  piecemeal  by  a  s])Oon  and  forceps, 
care  being  taken  to  preserve  the  cord,  .\ftcr 
as  much  as  ])ossiblc  of  this  material  was 
remoxed,  the  dura  was  sutured  over  the  cord 
with  fme  sutures.  The  operation  occupied 
one  hour  .anil  Wvv  minutes.  The  patient  made 
,a  f.air  recoxery  from  the  anesthetic. 

,\lmost  immediately  after  recovering  con- 
sciousness the  patient  could  move  his  legs 
nuich  better  than  before  operation.  The  teni- 
l)erature  rose  on  the  second  day  after  opera- 
tion to  102  degrees,  but  inunediatelx'  fell  to 
normal  after  the  removal  of  a  large  l)l<iody 
exudate  which  had  collected  beneath  the  skin 
at  the  point  of  o])eration.  Catheterization 
xvas  necess.arx-  on  the  night  of  the  oiicr.alion 
but  not  .afterxvards. 

The  p.alient's  condition  steadily  improved, 
lie  could  dr.axv  up  his  legs  almost  to  full 
flexion,  xvhich  had  been  (piite  impossible  be- 
fore oper.ation.  The  ])ain  and  temi)eralure 
senses  improved  >o  nnicb  that  the\-  were 
nearly  norm.al.  The  ankle  clonus,  patellar 
clonus  and  P>abinski  reaction  still  continued. 

\'i)7-ci!il!cr  -\V,  loo":  The  imjjnw  eiuent 
continued.  The  womid  xvas  entirely  healed. 
The  ankle  clonus  and  patellar  clonus  were 
diminished.  The  patient  walked  about  with 
■a  chair  .and  was  gaining  comjilete  c<^ntrol  of 
his  legs. 

Pccciiibcr  22,  HMi(/:  The  patient  I'ft  the 
hospital  walking  very  well  without  assistance 
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and  without  guiding  himself  with  a  chair  or 
cane.  The  sensory  disturbance  had  disap- 
peared. A  slight  ankle  clonus  still  existed  in 
the  right  leg  and  a  slight  Babinski  reaction 
was  present  on  both  sides.  He  experienced 
no  more  pain  between  the  shoulders. 

Examination  of  the  Tumor  Tissue. — The 
tissue  in  the  gross  appeared  like  a  blood  clot. 
Microscopically  it  consisted  of  endothelial 
cells  arranged  in  layers  around  the  blood-ves- 
sels and  lying  in  a  mesh  work  of  fine  fibrils. 
In  some  places  the  cells  presented  a  regiilar 
starlike  radiation  outward  from  a  lilood- 
vessel.  This  picture  is  very  much  like  that  of 
a  neuro-epithelioma,  in  which  the  glia  cells 
and  fiber  striations  around  the  blood-vessels 
form  stars.  In  other  places  the  arrangement 
of  the  cells  appeared  more  like  that  in  a  hem- 
angio-endothelioma  of  the  dura.  Through- 
out the  tumor  tissue  fresh  hemorrhages  and 
the  remains  of  old  hemorrhages  were  seen. 
The  tumor  was  diagnosed  as  an  endotheli- 
oma of  the  perithelial  type. 

Inten-al  History. — After  leaving  the  hos- 
pital the  patient  returned  to  his  home.  He 
was  able  to  get  about  with  a  cane  at  first. 
and  after  steady  improvement  he  could  walk 
without  one.  After  nine  months  he  walked 
without  limping  and  was  able  to  play  tennis. 
Running,  however,  was  somewhat  difficult, 
owing  to  weakness  of  the  right  foot.  Pain 
in  the  lower  lumbar  region  persisted  three 
months  after  leaving  the  hospital.  After  two 
years  he  felt  completely  recovered  and  en- 
tered into  all  his  former  activities,  including 
athletics.  The  only  symptoms  noticed  at  that 
time  were  tiring  of  the  right  leg  after  con- 
siderable exerci.se  and  occasii;iial  slight  pain 
in  the  lower  lumbar  regif»n. 

Two  years  after  this  he  was  praclicallv 
well,  and  remained  so  until  in  the  liflb  vrar 
after  leaving  the  hosjjital  (191,^)  he  Ik- 
gan  to  notice  an  increase  in  the  frc(|uency 
and  .severity  of  the  lumbar  pain,  wiiicb  came 
mostly  at  night.  This  was  relieved  by  lying 
on  his  back  with  a  pillow  under  his  hunliar 
regifjn.  Occasionally  the  ])ain  would  come 
when  the  patient  dived  into  tjic  wrilcr  m- 
jumped  on  the  ground  landing  liaul  mi  lii^ 


heels,  and  also  when  bending  over  a  draught- 
ing board.  One  year  later  the  pain  increased 
and  he  began  to  notice  an  increasing  weak- 
ness of  the  right  leg  and  numbness  gradually 
spreading  from  the  foot  upward.  There  were 
no  tingling,  formication,  heat  or  cold  sensa- 
tions, but  a  "heavy  dead  feeling." 

Two  years  later  (191 5)  the  left  leg  be- 
came similarly  involved  and  both  legs  grad- 
ually became  worse,  accompanied  with  pain 
in  the  back  which  frequently  kept  him  awake 
at  night.  The  pain  was  aching  in  character, 
never  radiating.  There  was  also  occasional 
pain  in  the  right  side  of  the  abdomen.  No 
bands  of  increased  or  decreased  sensation 
on  the  body  were  noted.  Walking  became 
more  difficult  due  to  increasing  stiffness  of 
the  legs  and  clonus  when  he  put  the  ball  of 
the  foot  to  the  ground.  The  bowels  were 
normal.  Some  difliculty  in  urination  was 
noted  on  starting  the  stream.  Sexual  func- 
tions were  normal. 

May  ij,  i(jr~:  Tiie  patient  reentered  the 
Presliyterian  Hospital  where  the  following 
examination  was  made: 

General  E.vaiiiinatioii. — There  was  a  scar 
from  the  first  thoracic  spine  to  the  sixth.  The 
right  leg  appeared  slightly  smaller  than  the 
left  and  also  slightly  shorter.  There  was  a 
slight  drop  foot  on  the  right  side. 

Circumference  of  leg  15  cm.  below  patel- 
lar region,  right  .;o. S  cm.,  left  3J.5  cm. 

Circumference  of  thigii  ^5  cm.  alxne  pa- 
tellar region,  right  48  cm.,  left  49  cm. 

Palpation  and  massage  showed  milhing 
abnormal. 


Voi.uNT.vuv  Motor  Svstkm.  .  Illitude.w — 
'I'here  was  difficulty  in  strmding. 

(I'ait. — When  vvrdking  there  was  a  general 
tremor  nf  the  \»h\v  wiiicb  seemed  In  be 
caused  1)\  clonus  in  bolli  ankles.  'Hie  ])alieul 
\vall<ed  in  a  slow,  shuflling  manner  with  a 
si)astic  gait.  The  difficulty  in  standing  and 
walking  was  not  increased  when  the  eyes 
were  closed.  S|)ecial  tests,  such  as  walking  on 
locv,  cm  lu-cls,  back-wards  ;ind  sidewise,  also 
llie  Icsls  n\    i'oiirnit'r,    wvvv  iierfoiaiied   im- 
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perfectly  or  with  great  diiiliculty  because  of  .  Ibiionnal   .Issociatcd  Movements. — The 

the  spacticity  and  weakness  in  the  legs.  trunk-thigh  sign  of  Babinski  was  present  in 

Coordination. — pjiuililiratciry     and     non-  hmh  legs.  The  tibialis  of  Striinipell  was  pres- 

equilibratory  coordination  were  normal  e.\-  ent  on  the  right.  Xo  other  abnormal  associ- 

cept  in  so  far  as  tlie  tests  were  interrupted  ated  nimenients  were  observed, 
bv  the  spasticitx  and  weakness  in  the  legs. 

'skilled  oct.^'w^vii  normal.  There  was  no  (iKxi-R.VL  Sensory.  rt»/(c7;.— Tactile  sense 

dyspraxia.  Handwriting  was  normal.  ^^-'^^  lost  in  a  zone  extending  down  from  the 

Refle.i'e.s-:  level  of  the  fifth  lumbar  vertebra  including 

DEEP  the  left  side  of  the  penis  and  scrotiun.  Topog- 

Kight       Left  nosis  over  this  area  was  poor;  there  was  no 

Jaw  jerk I            I  paresthesia. 

Biceps     .     .         .     '.     .     .     .     .     .      2            I  I 'din. — There  was  numbness  in  both  legs 

Triceps 2            i  evenly   distributed;    i.e.,    no   patches   but   a 

^'"^''      • ^            '  gradual  increase  from  the  hips  downward. 

Suprapatellar         .......      3           2  niore  in  the  right  leg  than  in  the  left.  There 

Achilles        4           4  was  no  Other  form  of  dysesthesia  except  a 

^"?' -            '  sensation  of  disquiet  in  both  legs  so  that  he 

Periosteai 2           2  moved  them  constantly,  especially  the  right 

Periosteal  crossed I            i  one.  There  was  pain  over  the  lumbosacral 

Ankle  clonus 4           4  spine  in  a  zone  four  inches  long  including 

\\v^.t'',.i„„„..  ^ ^^           n  the    area   over   the   fifth    lumbar   and    first 

Jaw  clonus o           0  sacral.   This  pain,  which  was  constant  and 

dull,  was  worse  at  night,  was  relieved  by  rest 

stipF.RFici.\L  ;i„(l    increased   bv   exercise.    The    lullowing 

Supra-umliilical 2                I  ■                                  '             i  ^    ■        i    .•               1             i 

Suprapuliic                                              2            I  I''"^'"  responses  were  ol)tauied  troiii  the  gal- 
Upper  lateral  abdominal       ....       2               i  vrillic  current: 
Lower  lateral  alidominal       ....       2               i 
Cremasteric i               i  4  inches  alien  c  umbilicus  required  4.5  ma.  to  elicit  pain 

(1=:  slight;  2==active;  3  ^  very  active;  4  =  with  ,1  inches  al)0\e  umbilicus  re(|uired  3.6  ma.  to  elicit  pain 

clonus.)  Line  of  umbilicus  recjuircd              5.0  ma.  to  elicit  pain 

P.elow  uml)ilicus  required  6.2  ma.  to  elicit  pain 

.                .         1  1      1)    1  •      1  •  Ki.iiht  ihiuh  required                          6.0  ma.  to  elicit  pain 

A  (|uestinn;ilik'  l.aJMnski  was  observed  on  Back  below  T  12  vertebra              5.0  ma.  to  elicit  pain 

the   left   side;   .l   (|UeStionable   Chaddock   and  Inner  surface  right   thigh               6.0  ma.  to  elicit  pain 

Oppenheim     on     both     sides.      Cordon'    and  R='c'<  at  T  12  vctebra                        7.2ma.  toehcitpain 

,  ..  .  hack  above   1    I2\etebra                    4.0  ma.  to  elicit  pain 

bchater  were  absent. 

Myasthenic  Status. — Flexion  of  the  thiglis  Temperature    Sense. — This    was    greatly 

was  weak  on  both  sides,  more  pronounced  on  diminished  over  the  area  noted  above  and  in 

the  right.  Extension  of  the  legs  was  weak,  places  was  completely  lost.  Heat  sensations 

more  so  on  the  right.  Plantar  flexion  of  the  were  normal  over  a  \'-shapcd  area  on  the 

right  foot  was  weak  as  was  also  dorsal  ex-  back  of  the  right  thigh  and  leg  and  on  the 

tension  of  this  foot.  right  side  of  the  scrotum.  Temperature  sense 

Abnormal  Involuntary  Movements. — The  seemed  definitely  more  disturbed  than  touch 

patient  had  no  tremors,  twitchings,  spasms  or  pain, 

or  other  involuntary  moveiuents.  /  'ihratory,    pressure    and    nuLfele-tendon 

Mu.u'le  Status. — .\11   the   muscles   of   the  sensibility  were   all   norm;il.    There   was  no 

right  leg  were  markedly  hypertonic  and  the  dislurb;ince    in     iiosture,     weight    or    form 

muscles  of  the  left   leg  slightl\-  hypertonic,  .sensibilitv. 

There    was   slight    contraction    in    the    right  .Uyotatie   irritability  was   slight   over  leg 

hamstring  mttscles  .'ind  the  right  calf  mttscles,  and  thigh  muscles. 


Extensive  Spinal  Arachnoid  FibroblasLoma 


Electrical  Reactions. — Faradic  nerve  ex- 
citability: There  was  more  reaction  from 
the  same  amount  of  current  over  the. anterior 
crural  and  anterior  tibial  nenes  of  both  legs 
than  from  stimulation  of  the  musculocutan- 
eous ner\e  of  the  arms.  ^More  galvanic  cur- 
rent was  needed  to  produce  contraction  in 
the  leg  muscles  than  in  the  arms.  There  was 
no  reaction  of  degeneration. 

Cranial  Xervcs  and  Head. — The  cranial 
ner\'es  were  all  normal  including  the  special 
sensor}-,  oculomotor  and  deglutitional  inner- 
vations. 

Mental  Status. — The  mental  status  was 
normal. 

Systemic.  Cardiot'osciilar. —  The  pulse 
was  regular  and  ecjual  with  no  increased 
tension.  Blood  pressure:  S  120,  D  62.  Heart 
was  normal. 

Rcrtc.!,  Vesical  and  Sc.vual  Control. — 
There  was  slight  difficulty  in  beginning  uri- 
nation, otherwise  normal ;  no  changes. 

L.vBOR.xTORY  Tests.  S piiial  Fluid. — Ap- 
pearance: clear  yellow.  Gloljulin:  -f--|-H — |-- 
Cells:  Red  cells  only.  Wassermann  negative. 
Blood  count  normal.  Blood  Wassermann 
negative.  Urine  analysis:  Glucose  present  on 
normal  diet.  Sugar- free  on  diet  without 
bread  and  sugar. 

Summary. — The  neurological  findings 
showed  spastic  di])legia,  anesthesia  of  tlic 
lower  extremities  and  the  lower  part  of  liic 
Ijack  and  abdomen. 

Diagnn.ii.'!. — By  means  of  faiadic  stinui- 
lation,  Dr.  Tilney  found  an  area  of  diniin- 
ishcd  sensibility  to  fine  toucli  at  a  k\  rl  of 
the  twelfth  thoracic  spinous  process  behind 
and  coming  around  two  inches  aliove  tin- 
umbilicus.  He  put  the  level  of  the  mass  at 
the  ninth  and  tenth  thcjracic  segments. 

C)n  June  (;,  i(Jf/,  the  i«itient  wa^  o])(.r- 
ated  upon  by  Dr.  Adrian  V.  S.  l.anibcit.'  to 
whf>m  wc  are  indebted  for  tin-  foregoing 
history.  A  laminectomy  was  iKifonm  il.  Dr. 
Lambert  described  the  operation  .1-  follows: 

"i'\  mcflian  incision  was  made  down  to 
"^Neurol.  Hull.,  January,  1018,  i,   1 


the  spines  of  the  vertebrae  and  the  muscles 
were  separated  from  the  spinous  processes 
and  laminae.  The  laminae  and  spinous  pro- 
cesses were  removed  by  rongeur  forceps.  The 
dura  was  opened  and  a  diffuse  tumor  was 
found  extending  for  the  entire  distance  of 
the  opening  and  reaching  above  the  op.;ning 
and  below  it.  The  tumor  was  purple  in  ap- 
pearance and  irregular  in  shape,  appearing 
larger  in  some  portions  than  in  others.  It  was 
very  vascular  and  completely  surrounded  the 
nerve  roots.  It  appeared  to  be  in  great  meas- 
ure behind  the  cord.  Several  pieces  were  re- 
moved for  examination,  with  considerable 
hemorrhage.  The  dura  was  left  open.  The 
muscles  were  sutured  over  the  tumor  and 
open  dural  sac." 

Pathological  Rcj^ovt. — The  specimen  of 
the  tumor  consisted  of  a  flattened  mass  of 
tissue  about  23  cm.  in  diameter,  which  was 
blood-stained  and  friable  and  seemed  to  l)e 
composed  of  pinkish  lymph  glandular-like 
tissue  through  which  were  innumerable  tin\- 
liloodstained  areas. 

On  microscopic  examination  the  tumor 
was  found  to  be  made  of  a  large  number  of 
small  Ijlood-vessels,  the  walls  of  which  were 
thickened  l)y  a  hyaline  degeneration.  Sur- 
rounding these  vessels  and  forming  the  inter- 
stitial tissue  between  them  were  masses  of 
round  mononuclear  cells  witli  a  deep  stain- 
ing nucleus  about  the  size  of  a  Large  lyniiiho- 
cyte  apparently  of  mesoblastic  origin. 

The  tumor  resembled  the  one  formerly 
removed  except  for  the  hyaline  degeneration 
of  the  vessel  wall.  It  might  be  considered 
either  as  an  angiosarcoma  or  peritheliomrt, 
liut  was  given  the  diagnosis  of  endothelioma. 
.hiiic  J^,  i'>ij:  The  N'nund  on  the  back 
had  healed  completely,  'file  patient  wps  able 
lo  move  his  legs  much  hellei-  than  helore 
operation,  but  they  were  still  weak.  I  le  com- 
plained of  tingling  in  the  legs,  hut  no  per- 
sistent clomis  as  before.  Ankle  clonus  eonid 
In-  hrouglit  out,  hilt  before  opei'aliou  the 
Niiiiple  \ohiutai\  art  of  raising  tlie  leg 
brought  on  a  (  lonus,  whirh  disappeared  alter 
operation.  The  patient  was  fi'ee  from  pain 
and  (|uili'  roiii  fortahk-.    lieginniiig  urination 
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was  a  little  retarded,  hul  im  iin-niuinence 
existed.  Defecation  was  normal.  Tiie  patient 
was  not  aware  of  anesthesia,  Init  believed 
his  lower  extremities  were  much  less  hxpes- 
thetic  than  he  fore.  The  urine  n^  lonsjer 
showed  the  presence  of  sugar  and  carl)oh\- 
drates  were  being  steadily  increased. 

July  -'./,  191 /:  Hypesthcsi.-i  \\a>  >lill  pres- 
ent below  the  original  line  but  ver\  much 
less  marked  than  before  the  operation.  The 
left  side  was  almost  clear.  Sensation  was  re- 
stored on  the  penis,  but  still  absent  over  the 
left  side  of  the  scrotum.  There  was  marked 
imprtnement  in  sensation  on  legs  and  feet. 
The  hypalgesia  corresjjonded  to  the  hypes- 
thesia.  Temperature  sense  was  still  the  most 
disturbed,  being  generally  diminished  over 
the  whole  of  the  right  lower  extremit\  and 
left  leg.  Sensation  on  the  feet  seemed  to 
have  cleared  up  nmre  (|uickl\  than  mi  the 
legs  or  thighs. 

There  was  no  spasticity,  no  i)ermanent 
clonus,  no  Kernig,  no  Babinski  or  modifica- 
tion thereof;  the  deep  reflexes  were  very 
active.  The  patient  gained  steadily  in 
strength  imtil  he  could  supi)ort  his  weight 
on  his  legs  and  walk  with  the  aid  of  a  chair. 
There  was  no  clonus  and  no  anesthesia,  and 
the  general  condition  was  good.  In  August 
he  left  the  Hospital  for  iTis  home  in 
Tennessee.  Ouoting  further  fmni  Or.  Lam- 
bert's report: 

"From  the  records  of  the  first  operation 
it  was  evident  that  all  the  growth  was  not 
removed  at  that  time.  The  improvement  was 
slow  but  not  unduly  so  for  suqh  a  complete 
degree  of  pressure.  The  remaining  growth 
undoubtedly  increased  slowly  up  and  down 
the  canal  but  gave  rise  to  no  symptoms  for 
four  years.  It  is  possible  that  it-  continued 
stationary  for  some  time  after  the  operation 
and  then  suddenly  took  on  a  rapid  growth. 
This  does  not  seem  probable,  however.  We 
believe  that  the  tardiness  in  the  a])pearance 
of  the  symptoms  may  be  explained  by  the 
soft  nature  of  the  growth  and  its  vascular 
character. 

".\t  the  last  iiper;itit>ii  we  found  that  the 
level  (if  niaxinuim   ]iressure  was  nut  at  the 


up])er  limit  nf  the  growth,  in  fact  was  well 
down  below  the  level.  The  tenderness  which 
was  ])resent  o\er  the  spinous  process  at  the 
site  t)f  the  greatest  pressure  is  comparable 
to  that  which  is  seen  from  time  to  time  in 
cases  of  spinal  cord  tumors  and  is  best  ex- 
])lained  by  invohement  or  pressure  on  the 
dorsal  branch  which  supplies  dura  and 
])erio.steum  of  bone  at  this  level.  It  did  not 
invade  the  nerve  tissue. 

"The  complete  removal  of  the  tum(*r  was 
quite  impossible.  Bleeding  was  most  profuse 
on  every  attempt,  and  we  contented  ourselves 
with  the  removal  of  a  portion  for  histo- 
logical examination.  The  dura  was  left  open 
to  afford  room  t'i>r  growth  without  exerting 
pressure  on  the  cord.  It  was  thought  that  a 
real  improvement,  which  would  exist  over 
,1  long  period,  might  be  obtained  in  this  way, 
as  the  tumor  was  slow-growing,  having 
slight  powers  for  compression  and  no  ten- 
dency to  invade  the  nervous  tissue. 

"The  course  of  the  patient's  case  subse- 
(|uent  to  leaving  the  hospital  has  amply  jus- 
tified such  a  procedure,  as  his  im])rovement 
has  been  continuous,  and  he  now  (December 
1 01 7)  has  completely  regained  the  power  of 
his  legs.  Endotheliomata  vary  in  their  ma- 
lignancv.  but  this  one  certainly  has  shown 
no  tendency  to  metastasis  and  has  given  rise 
to  no  cachexia.  It  is  much  too  soon  to  give 
an\-  accurate  prognosis,  but  it  would  seem 
as  though  the  ultimate  outlook  were  bad." 

The  patient  improved  for  a  year  after  the 
operation  just  described,  being  able  to  walk 
fairly  well  with  slight  right  leg  limp.  His 
knee  jerks  became  practically  normal  and  he 
was  free  from  pain.  He  .still  had  considerable 
weakness  anil  some  dullness  of  sensat?on. 
This  condition  remained  stationary  for  a 
vear.  when  he  began  to  have  symptoms  and 
grew  continuously  worse  until  his  third  ad- 
mission to  the  hospital,  September  Ji.  1920. 
lli.s  condition  was  then  about  the  same 
as  before  the  operation  three  years  pre- 
viously. On  this  date  a  complete  ])hysical 
examination  was  made  with  the  lolKiwing 
findings: 

(Jciicral  .If^f^caranci-. — The    patient,    now 
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thirtv-three  years   of   age.   was  well  nour-  right,  with  the  right  corner  of  the  mouth 

ished  and  well  developed,  and  did  not  appear  higher  than  the  left. 

acutelv  or  chronically  ill.  He  lay  cpiietly  in  Eyes. — The  conjunctivae  and  sclerae  were 

bed,  alert  and  responsive.  Jaundice,  cyanosis  clear.   The  pupils  were  ecjual.   regular  and 


FlO,  I.  IJiagoiial   lines  indicate  region  of  hypcrcslhcsi:c,    lltJii 
ished  sensiliilily  lo  loiidi. 


il:il   IIdcn  iiidiialc   rci'.inn  of  dimin- 


and  dyspnea  were  absent,   lie  was  bald  but  icartcd  in  bghl  and  on  acrdiinnodalinn.  'Hie 

had    a   noriiird    di^trilmtion    of   liair   on    (Ik-  eyeballs  were  iiMiinal  in  pdsilinn  and  niove- 

])i)(\y,  nients.    Vision    was   ri'lali\fl\    normal.    Eye- 

llead. — 'J'here   were   no   scars   or   lender-  grounds;  The  discs  were  cspi'iially  indistinct 

ness.  The  jaw  was  deviated  soniewbal  lo  the  on   tin-  nasal   side,   and   ibe   right   disc  more 
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indistinct  than  tlic  JL-ft  im  the  tc-nip(iral  side,  tlie  tonj^nie  not  coated;  and  the  teeth  in  fairly 

The  vessels  were  sli.^htK    tortuous  and  the  good  condition.  The  tonsils  were  of  moder- 

veins  turgid.  ate  size,  but  apparently  normal.  The  pharynx 

Earx  were  cssentialh-  normal.  was  slightly  injected  hut  showed  no  exudate. 


l'"lG.  2.   Diagonal   liiK'S   iiulit'atc   region   of   liypcrollioia.    1  iori/onlal    h 

ishcd  scnsiliility   lo   pain. 


la    of    (limin- 


Nosc. — The  breathing  was  better  with  the  Xak  was  of  gootl  contour.  There  were 

left  nostril  than  with  the  right,  the  septum  no  abnormal  pulsations  and  the  thyroid  was 

being  deviated  slightly  to  the  right.  There  not  felt, 

was  no  sinus  tenderness.  Lyiiipli  glands  not  paljiable. 

Mouth. — The    lips   were   of   good    color;  Sf^inc. — There  was  some  scoliosis.  At  the 
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junction  of  the  upper  and  middle  third  of  inner  side  of  the  knee.  If  the  heel  were  placed 
the  lower  scar  from  the  former  operation,  on  the  knee,  he  was  unable  to  push  it  down- 
there  was  slight  tenderness.  ward  along  the  shin  without  having  it  slip 

Thorax  was  well  proportioned  and  sym-  off  to  one  side  or  the  other.  There  was  no 

metrical.  Xo  dilated  veins  were  present  and  dysmetria  of  the  upper  extremities  and  no 

the  mobility  was  apparentlv  normal.  adiadochokinesis. 

Lungs. — The  breath  sounds  and  fremitus  Skilled  Acts. — There  was  no  d^•spraxia  or 

were  normal.    There  were  no  adventitious  speech  disorder.   Handwriting  was  normal. 

sounds  and  no  cough.  The  chest  wall  was  Rcflc.vcs 

thick.  DEEP 

Heart. — Xo    impulse    or    movements    of  Right      Left 

precordium  were  seen.  Apex  beat  was  not  If^^ •     ■        ^           ^ 

felt  but  percussed  1 1  cm.  to  the  left  of  the  Biceps      ......        ^           2 

midsternal  line  in  the  fifth  space.  The  heart  Triceps 2           2 

was  apparently  not  enlarged.  There  were  no  l^=>dial 2           2 

thrills  and  the  sounds  were  of  good  quality.  \\ vist       i            i 

The  aortic  second  sound  was  greater  than  Patellar ,^            3 

the  pulmonic  second.  The  pulse  was  normal.  ^Suprapatellar 2            2 

■r>i        I                                   o  Periosteal  uncrossed Present  Absent 

Blood  pressure  110-78.  Periosteal  crossed Absent    .-M.sent 

Abdomen. — Contour    was    gond,    with    a  Plantar 3           3 

fair  amount  of  subcutaneous  fat.  There  were  -■Achilles 3           4 

1                1                         ,               1-1    i    1         -  Ankle  clonus .'\bscnt    Present 

no  abnormal   movements   or  dilated   vems. 

The  right  iliac  crest  was  higher  than  the  left. 

Palpation    apparently    normal,    consistency  Epi^-.^tric Present  Present 

rather    resistant.    X'o    tenderness    or    masses  Upper  lateral  abdominal    ....   Present  Present, 

were   felt,   nor  were  the   liver,   kidneys  or  '""  ''■'s- 

spleen  palpable.  On  percussion  there  was  no  hausTed 

distension,  dullness  or  tympany.  Lower  lateral  abdominal Absent    Absent 

.Suprapubic .•Vbscnt    Absent 

vri-Dr.i  nr-K-AT     T7^- v  m  i  v  s -ii,  ,n-  Cremasteric Absent    Absent 

>.  KL  ROuOGIC.'XL    E\.\M1.\  .\  1  ION  ni      .       a      •                                                     n            ^    a  i         , 

Plantar  Hexion Present  Absent 

October  4,   IQ20  Raliinski .    Absent    Present 

Cbaddock Misent    .Absent 

.    .         ,,,,               .                                 ,  Oppenheim Absent    Absent 

f/U;/.— Ihe    patient    was    unable    to    walk  Gordon Absent    Absent 

without  holding  on  to  something  for  support  Schiifer Absent   Absent 

or  using  a  cane.  The  gait  was  both  spastic 

and  ataxic.  He  rather  favored  the  left  foot  .Umonnal      Inrdliinldry      Morenienl.';. — 

and  lifted  it  higher  from  the  fiodr  th;in  the  There  were  constant  twitchings  in  the  mus- 

right  one.  cles  of  the  upper  and  inner  portions  of  each 

Coordination. —  li(|uiHl)ratory  ■.     Standing  tiiigh,  more  marked  on  the  right  side.  These 

with  the  feet  together  and  eyes  open,  there  were  not  of  enough  force  to  move  the  limbs, 

was  marked  swaying.  This  was  greatly  in-  Muscle  Strength. — The  patient   was  un- 

creased  when  the  eyes  were  closed.  He  was  able  to  rise  from  the  recumbent  ])osition  to 

unal)le  to  stand  on  either  foot  almir  witli  ilic  ilie  sitting  without  assistance  of  his  arms, 

eyes  either  open  or  closed.  <  )l)posed  movements  of  the  neck,  shoulder, 

Non-e(|uilibratorv:      h'inger-t<j-n(jse     .iiul  arm,  forearm,  band  aiul  fingers  showed  nor- 

pointing  and  jjass-pointing  tests  were  carried  inal   strength   on   the   two  sides.   Tliere  w:ts 

out  accurately  with  either  hand.  Heel-t(j-kiiee  moder;tte  weakness  in  ail  movements  of  the 

tests  were  performed  poorly  on  each  side,  thighs,  legs,  feet  and  toes.  I'lantar  extension 

the  heel  being  |)l;{ccd  above,  below  or  (o  the  of   ibr    feet    was  not    so   weal<   as   were   the 
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Other  movements.  All  other  niii\enients  of 
the  rij^ht  leg  were  weakei-  than  the  nirres- 
ponding  ones  on  tlie  left. 

AIusclc  Status. — N'oluiiie:  There  was 
slight  diminution  in  size  of  the  muscles  of 
the  right  calf  and  possibly,  to  a  slight  extent, 
of  the  lower  part  of  the  right  thigh.  The  con- 
sistency and  tone  seemed  normal. 

^Ibiionnal  .Issociatcd  Miyz'ciiifiits. —  Not 
tested. 

Ncrz'c  Status. — Xo  ohservation. 

Gk.\'ek.\l  Sensory. — There  was  a  band  of 
hyperesthesia  to  touch  and  ])ain  extending 
completely  around  the  trunk  from  the  level 
of  the  tij)  of  the  xiphoid  to  slightly  above 
the  umbilicus.  L>elow  this,  sensation  was  dis- 
tinctly altered.  Touch  was  hut  slightlv  felt 
on  the  anterior  portion  of  the  right  thigh, 
though  there  was  an  area  on  the  inner  side 
of  the  right  groin,  the  right  side  of  the  scro- 
tum and  the  penis  where  it  was  distinctly 
felt.  It  was  almost  al)sent  over  the  right  leg 
except  over  the  dorsum  and  u])per  portitin  of 
the  foot.  On  the  left  side  it  was  scarcely  felt 
over  the  entire  anterior  portion  of  the  thigh, 
leg  and  foot,  and  when  it  was  ]iercei\ed  it 
"felt  irritable"  and  imt  like  normal  ti>uch. 
Posteriorly,  cotton  was  not  felt  over  the 
posterior  portion  of  either  thigh  nv  leg.  ex- 
cept on  the  soles  of  the  feet  and  the  external 
border  of  the  right  foot.  There  was  also  an 
area  o\er  the  sacrum  and  buttock  mi  the 
right  side,  and  a  smaller  area  o\er  tiie  lower 
]5ortion  of  the  buttock  (jn  the  left  side,  where 
cotton  was  distinctly  felt.  There  was  anes- 
thesia to  pain  below  the  umbilicus,  down  the 
anterior  and  inner  portion  of  the  right  thigh 
to  a  little  below  the  knee,  except  for  a  small 
area  in  the  groin  and  on  the  right  half  of 
the  scrotum  and  penis,  .\nalgesia  was  also 
present  on  the  left  side  throughout  the  an- 
terior and  inner  portions  of  the  thigh  and 
leg.  Posteriorly  there  was  analgesia  in  the 
lumbar  region  .-uid  m\it  tlie  outer  |)ortion  of 
the  right  thigh,  .and  on  the  left  side  in  the 
lumbar  region  and  posterior  |)ortion  of  the 
thigh  except  for  the  inner  portion  of  the 
buttock    ;md    down    the    pn^terinr   ,•l^pect    nt 


the  leg  to  a  little  above  the  heel,  and  the  inner 
portion  of  the  sole  of  the  foot  including  the 
great  toe. 

']\niper;iture  discrimination  was  impaired 
over  all  the  areas  where  sensati<jn  was  in- 
voKed.  Heat  was  practically  never  recog- 
nized. Kxtrcme  cold  was  sometimes  noted 
but  without  regularity.  X'ibratory  sense  was 
al)>ent  nver  the  feet,  legs,  pelvis,  the  lower 
three  rib>  on  the  right  side  and  the  lower 
two  Mti  tliL'  left.  Ilrm  pressure  was  usually 
felt  a>  t'luch,  but  was  no  more  painful  in 
the  analgesic  areas.  Muscle  tendon  sense; 
Me  was  absolutely  unable  to  tell  the  position 
of  his  toes  or  feet  or  to  recognize  rotation 
or  slight  flexion  of  the  thighs.  Flexion  of  the 
knees  to  a  slight  extent  was  sometimes  noted. 
Compass  test;  He  was  unable  to  distinguish 
two  points  12  cm.  distant.  Stercognosis:  He 
was  al)Ie  to  recognize  by  palpation  the  size, 
tiirni  and  texture  of  an\'  object  placed  in 
either  liruid. 

Cr.wi.m.  .Xkrvks  .\xd  Hk.M).  Olfactorx 
Xcri'c  and  \osc. — Smell  was  normal. 

O/'/iV  and  Oculomotor  Apparatus. — 
\  ision,  roughly  tested,  appeared  normal. 
Eye-grounds:  There  was  moderate  swelling 
of  both  discs  with  obscuration  of  their  mar- 
gins. The  veins  appeared  distended  and  tor- 
tuous. The  pupils  were  equal,  in  mid-dilata- 
tiiin.  and  reacted  normallv  to  light  and  on 
.icroniiiKxl.-itioii.  The  palpebral  fissures  were 
e(|ual.  There  wa.'^  no  exophthalmos,  enoph- 
thalmos,  ptosis  or  strabismus.  The  conju- 
gated eye  movements  were  normal.  Xystag- 
mus  was  absent. 

.tcoustic  Xcrrc  and  Ear. — Hearing  was 
good  in  both  ears. 

Triyciunitts  Xcrvc  and  M  outh. —  The 
movements  of  the  jaw  were  e(|ual  on  the 
two  sides.  The  corneal  refle.xes  were  present. 

Facial  .Xcn-c  and  Face. — There  was  no 
e\  ident  facial  weakness. 

(ilossopliaryni/ciis  and  J'a</us  .\'cr:cs, 
riiarynx  and  Laryn.v. — The  uvula  was  in 
the  midline.  The  ])alatal  and  pharyngeal  re- 
flexes were  present. 

S'pina!  accessory  ncric  was  normal. 
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Hvpoglossus  Xcrzc  ami  Toigiic. — Nor- 
mal. 

Siiiiiiitarv. — The  neurological  findings  in- 
dicated a  lesion  of  the  cord  at  about  the  level 
of  the  ninth  dorsal  segment. 

LABORATORY     EXAMIXATIOXS 

Blood  Sugar.  September  24,  1920-.  1.02 
gm.  per  liter. 

X-rav  Examination  of  Teeth.  September 
24.  1920-.  Upper  left  first  and  second  molars 
showed  incomplete  root  coral  work;  upper 
right  bicuspid,  incomplete  root  coral  fillings. 
There  was  a  small  area  of  rarefaction  at  the 
apex  of  the  first  bicuspid. 

Urine  Examination.  September  24,  1920-. 
Color  amber.  Specific  gracity  1.039.  Reac- 
tion acid.  Turbidity  none.  Precipitate  none. 
Albumin  none.  Glucose  +  +  +•  Acetone 
-| — |-.  Diacetic  none. 

Microscopic  Examination:  a  few  white 
blood  cells. 

Ouantitative  Analysis:  0.4  sugar. 

X-Rav  Examination  of  Shiill  and  Sfinr. 
September  29,  1920:  Irregularity  of  5tli 
lumbar  transverse  process  which  suggested 
trauma.  There  were  six  lumbar  vertel)rac. 
There  was  no  indication  of  injury  to  the 
skull.  The  external  occipital  protuberance 
was  prominent. 

Blood  .lugar.  Octol)er  7,  1920-.  .96  gm,  per 
liter. 

Urine.  (Jctoljer  7,  1920:  Sugar  free;  no 
acetone  or  diacetic. 

Eye  Examination.  September  29,  1920 
(Dr.  Schoenbergj.  Bilateral  chicked  disc. 
Swelling,  right  4  diopters,  left  3  diopters. 
There  were  numerous  small  round  yellowish 
spots  irregularly  scattered  in  the  right  eye. 
suggesting  also  a  star-shaped  arrangement 
in  the  left  eye.  These  spots  are  freqiienliy 
found  in  dialietes,  mild  tv|)'-. 

October  (J,  H)2n:  Lamincdouiy  priluniK-d 
by  Dr.  Lambert.  A  long,  closely  adlicniit 
growth  was  found  reaching  from  al  oiii  the 
sixth  cervical  to  beUtw  the  twelflii  dorsal 
segments.  As  it  was  (|uite  ini))ossible  to  re- 
move the  entire  nia--,  onlv   tlic  largest   ac- 


cumulations were  removed.  The  patient  left 
the  operating  room  in  a  state  o\  collapse,  and 
died  the  following  day, 

AUTOPSY   FIXDINGS 

(Dr.  Pappenheimer) 

Brain. — The  calvarium  was  normal.  The 
dura  showed  no  increased  tenseness.  The 
longitudinal  sinus  contained  soft  clotted 
blood.  The  cortical  convolutions  were  broad 
and  perhaps  slightly  flattened.  The  super- 
ficial veins  were  engorged.  The  vessels  at 
the  base  were  delicate.  There  was  no  super- 
ficial deformitv. 


1  s     I 


The  middle  car.-;  and  the  .■^flicnoidal  .•^in- 
ii.s'c.s-  were  normal. 

Sfinal  Cord. — The  cord  was  inibedded  in 
an  irregular  tumor  mass  wliicii  was  most 
abundantly  present  in  the  saci'al  regii)n  and 
about  the  filum  terniinalc,  but  Lwlcnded  u])- 
wards  as  far  as  the  upper  dorsal  region. 
Tlu'  tumor  tissue  had  a  spongy  te.\liii'e  hut 
was  not  soft  or  fi-iable.  The  colnr  \aried 
friiiM  dark  I'cd.  resembling  bidi  jd-rli  il,  io 
grayish  or  yellowish  white.  Tlu'  curd  in 
])laces  was  greatly  distorted  by  the  lunidi-, 
bill  close  iuspeclion  failed  to  show  any  in- 
\asinii  (if  ijic  medullary  tissue  itself  at  any 
level.  In  llie  Iniiibar  region,  however,  there 
ua^  a1  one  li-\cl  an  exieiisiw  necrosis  of  the 
coril  ap])earing  as  opa(|ue  grayish  softened 
tissue  .and  involving  all  but  a  narrow  shell 
of    curd    tissue.    The    spinal    nerves    jiassed 
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tlirnu^li  the  tissue  in  nianv  places,  hut  there  siiiee  they  stained  bluish  with  phosphotung- 

was  nil  extension  of  the  ,!^ro\\th  outside  the  slic  heniatow  lin.   Mitotic  fijjures  were  very 

vertebral  canal.  infre(|uent. 

Micrdsco/^if.    Spinal    Cord. — The    tumor  JJlocks  taken   from  various  levels  of  the 

varied  in  its  mor])holoi;\   in  different  >itua-  cord  showed  the  following  general  relations: 


Fu:.  4.  M,,l 


;^: 


"iv^  ■■  ^^  :  * 


^-u 


tions,  but  in  general  presented  a  pajjillary 
structure.  .The  center  of  the  ])apilla  was 
usually  occupied  by  an  eiidothelial-lined 
blood  channel  which  was  surrounded  b\'  a 
broad  band  of  hyaline  material  staining 
pinkish  red  with  Mallory's  phosphotungstic 
hematoxylin,  pink  with  Van  Ciieson,  bluish 
with  iMalloryV  aniliii  blue-orange  (i-fuchsin 
stain.  There  were  no  elastic  libers  present 
in  this  stroma. 

The  cells  t'om]io>ing  the  parenclunia  of 
the  tiunor  were  ranged  upon  this  llbroNascu- 
lar  i)apillary  framework.  Usually  there  were 
several  rows  more  or  iess  concentrically 
disposed,  but  occasionally  the  basal  layer  was 
in  columnar  rows,  the  lon,g  axis  at  right 
angles  to  the  surface.  The  cells  were  usually 
elongated  and  of  irregular  sha])e.  Their  nuc- 
lei were  large,  oval,  and  stained  deeply  in 
the  better  preserved  i)ortions  of  the  tissue. 
The  cytoplasm  was  not  sharply  defined,  often 
tapering  into  fibrillary  processses.  Definite 
fibrils,  wax  y,  refractile  and  rather  rigid  in 
appearance,  were  formed  on  the  surface  of 
tlie  c\  toplasm  and  sometimes  free  between 
the  cells.   These  were  ])robabl\'  fibroglia  fibrils 


4th  Cervical. — One  section  showed  a  small 
mass  of  tumor  tissue  on  the  ventrolateral 
as])ect,  limited  to  the  meninges  and  causing 
no  compression  or  deformity  of  the  cord. 
I'al-W'eigert  sections  which  did  not  include 


Fir,.    5.    Scclion    at    41I1   cervical    level.    Pal-Weigcrt 
-Slain.      DcKCiK-ration      in     posterior     and     lateral 

columns. 

the  membrane  showed  complete  de.generation 
of  the  columns  of  (ioll  and  a  ])artial  ile.gen- 
er.ition  of  the  tractus  cerehrospinalis  dorsa- 
lis  (direct  cerebellar  tract)  on  one  side. 
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7///  Ccrzical. —  (Iron-heniatoxylin.  \'an 
Cjieson. )  There  was  a  block  of  tumor  tissue 
lying  external  to  the  pia  on  the  dorsal  and 
lateral  aspect  of  the  cord.  There  was  no  in- 
vasion or  deformity  of  the  cord  tissue.  The 
tumor  in  this  region  was  less  cellular  and 
showed  abundant  stroma.  The  pia  was  defi- 
nitely thickened  in  the  region  of  the  tumor 
growth. 

Mid-Dorsal. — The  tunic  ir  fdrnicd  a  large 


crustacean.  There  was  no  obvious  exiilana- 
tion  for  its  presence  in  this  situation. 

Upper  Liniibar. — There  were  large  lobu- 
lated  masses  of  tumor  tissue  on  the  ventro- 
lateral aspects  of  the  cord  producing  con- 
siderable distortion.  The  tumor  tissue  pene- 
trated the  dura  with  the  nerve  roots  growing 
along  the  perineurium.  Pal-W'eigert  section 
showed  degeneration  in  tiie  columns  of  Goll 


Fig.   6.    Mid-dorsal    region.    Hematoxylin    and   cosin      p,,.,    7    Lower  dorsal  region. 
stain.  Tumor  compressinR  cord.  ucnrralicm  in  posterior  ;i 


'al-VVeiserl  slain.   l)e 
d   laleral   e<dnmns. 


cresccntic  disc  between  the  jiia  and  dura 
on  the  left(?)  side,  flattening  the  adjacent 
cord  tissue  but  not  invading  it.  The  nerves 
and  blood  vessels  were  imbedded  in  the  tu- 
mor tissue  but  did  not  api)ear  to  be  intu- 
pres.sed  by  it.  There  was  an  acute  inflamma- 
tory exudate  on  the  externa!  surface  of  dura 
which  showed  fibrous  tliickeiiing.  Tlie  tunmr 
was  very  cellular. 

Lower  Dorsal. —  (  Pal-VVeigert. )  TIk-  cord 
wa.i  practically  surrounded  by  tumor  tissut- 
which  fdled  the  spaces  between  ihi'  mr\e 
roots  and  blood  vessels  and  extcndcil  inln 
the  ventral  fissure;  the  anterior  (oluiim-  ^n 
one  side  were  indented  by  tlie  i;rovvlh  bul 
the  cord  was  not  invaded.  Degeneration 
(incomplete)  was  seen  in  the  columns  ol 
fioll  and  in  the  lateral  pyramidal  and  dircri 
cerebellar  tracts  on  one  side.  Included  in 
the  section,  lying  internal  to  dura,  was  a 
well    stained    jtarasite    suggesting    a    larval 


ami  in  the  crossed  pyramidal  tract  on  one 
side. 

Mill-sacral  Rcyiou. — The  tmuor  tissue 
e(|ualcd  the  cord  in  hulk  and  had  caused 
great  distortion  antl  tlefnmiily.  Il  penetrated 
the  dura  in  several  places  and  in  a  few  areas 
had  gi-ijwii  through  the  ]iia  and  extended  a 
short  distance  alimg  the  small  \essels  into 
the  substance  of  the  curd.  .\  second  block 
through  the  sacral  reginn  showi-d  the  cord 
displaced  Irderally  and  hdllowed  nut  into  a 
thin  caiJ  l)\'  the  large  tiinuir  mass.  The  pial 
limitation  was,  however,  intact,  and  the 
nervous  tissue  was  nowhere  invaded. 

I'iiuil  Note. — An  extensive  tumor  growth 
|jnili:il)|y  originating  in  the  membrane  of  the 
cord  and  recurring  after  two  operations, 
hollowing  the  classification  of  Mallory,  the 
growth  may  be  termed  rm  "arachnoid  libro- 
blastoma,"  an<l  would  ^cncrall)'  be  con- 
sidered as  an  endothelioma. 
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(The  remainder  of  iiie  antttpsy  findings 
were  exclnded  as  irrelevant.) 

COXCLUSIOXS 

There  are  several  unusual  features  in 
this  case: 

1.  Almost  complete  recovery  from  com- 
pression myelitis  on  two  occasions  when  the 
portion  of  the  tumor  causing  the  pressure 
was  removed  l)y  operation,  the  symptoms 
of  compression  occurring  for  the  second 
time. eight  years  after  the  first  operation. 

2.  The  unusual  dimensions  of  this  tumor, 
the  relief  of  pressure  allowing  it  to  grow 
vuitil  it  extended  along  the  entire  dorsal, 
lumbar  and  sacral  portions  of  the  cord. 

3.  The  presence  of  choked  di>c.  This  is 
very  difificult  to  understand  and  nuist  ha\c 
some  explanation  other  than  the  mechanical 
theorx'  bv  which  we  are  accustomed  to  vx- 
|il;iin  the  occurrence  of  choked  disc  in  ce- 
rebral neoplasms.  A  tumor  of  this  nature 
would  undouhtedh'  ob>truct  the  free  circida- 


tion  of  >|)iiial  lluid  in  the  s])inal  subarachnoid 
space,  but  certainly  no  more  so  than  tumors 
which  compress  the  cord  more  completely 
than  did  this  one.  There  was  no  indication 
of  increased  intracranial  pressure  on  lumbar 
puncture.  I  have  recently  reviewed  86  cases 
of  cord  tumor  to  ascertain  if  choked  disc  had 
been  observed  before,  and  found  it  reported 
in  but  one  instance,  though  it  is  ])Ossil)le  that 
it  was  present  in  other  cases  and  not  ob- 
served, as  no  record  of  the  eye-grounds  was 
given.  This  one  case  reported  by  Fischer' 
was  in  a  girl  three  years  of  age  in  whom  at 
autopsy  an  enormous  gliosarcoma  was  found 
involving  different  levels  of  the  cord  as  well 
as  the  dura  and  vertebrae,  but  not  involving 
the  brain  or  skull.  In  our  case,  the  brain  and 
cranial  cavity  were  carefully  searched  for 
evidence  of  tumor  or  anything  which  might 
ha\e  caused  increased  intracranial  pressure 
or  internal  h\drocephalus,  but  nothing  was 
found  which  could  possibly  have  ex])lained 
the  ])resence  of  choked  discs. 
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DEFECTIXT  DEVELOPMENT  IN  THE  CEREBRO-CEREBELLAR 

CONNECTIONS 

By  JOSHUA  ROSETT,  :M.D. 
\'anderbilt   Clinic,  Columbia  Uiiivcrsiiv 


NEW   YORK   CITY 


The  patient,  a  deformed  and  apparently 
verY  feeble-minded  Italian  boy  of  thirteen, 
\Yas  brought  to  the  Neurological  DiYi- 
sion  of  the  \'anderbilt  Clinic  by  his  father, 
who  wished  to  obtain  a  physician's  statement 
that  would  help  him  to  place  the  child  in  an 
institution. 

The  cause  of  the  boy's  deformities  was 
the  familiar  one  of  injury  at  birth.  After 
prolonged  labor,  terminated  by  instrumental 
deliYery,  he  was  born  cyanosed  and  asphyx- 
iated. Deep  scars  OYer  both  sides  of  the 
temporo-parietal  scalj)  and  the  left  ear,  tes- 
tify to  the  pressure  exerted  by  the  deliYcring 
forceps. 

He  was  breast-fed.  .Mthuu.uh  his  general 
health  during  the  period  of  infancy  and 
childhood  was  Yery  poor,  his  deYelopment, 
both  physical  and  mental,  was  not  so  tardy 
as  might  be  surmised  from  his  present  con- 
dition. He  walked  at  two  years  and  talked  at 
three.  The  single  abnormality  in  his  dcYclop- 
ment  was  the  appearance  of  llie  teeth  at  tlu- 
age  of  three. 

The  patient's  hard-working,  Yer\-  poor  and 
Yery  ignorant  parents,  who  had  four  healtliy 
and  well-formed  children  to  bring  uj),  cnni- 
pletely  neglected  the  education  of  their  de- 
formed child.  Tiicy  haYc  not  attemjjted  to 
place  him  in  an  institution  before  now,  be- 
cause the  boy  has  given  them  liul  liul.- 
trouble.  He  has  been  docile  ami  nlH-dieiil. 
In  spite  of  his  infirmities  he  is  as  ckanlv 
about  his  person  as  are  other  children  ni' 
his  sf)cial  class,  and  he  has  ne\Lr  maniUsUd 
any  e|)ileptic  symptoms. 

The  appearance  of  the  boy  is  striking.  I  le 
is  of  medium  stature.  His  well-shajied, 
strong  limbs  and  body  stand  onl  in  marked 
contrast  to  his  deformities.  I  U-  lias  a  duuiilc 
internal  strabismus,  a  stupid  e.N])ressiiin  ot 
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the  face,  which  is  noticeably  flattened  on  the 
left  side,  a  misshapen  nose,  a  scarred  left  ear, 
a  scarred  scalp.  A  drooping  head,  a  stooping 
back,  semi-flexed  and  abducted  elbows, 
flexed  wrists  and  widely  spread  out  lower 
limbs,  a  good  deal  flexed  at  the  knees  and 
thighs,  complete  the  picture  of  a  thorough 
criiiple.  (Fig.  i. ) 

As  he  walks  with  a  stift:',  awkward,  balan- 
cing gait,  both  his  upper  and  lower  extremi- 
ties may  be  observed  to  vibrate  with  every 
impact  of  his  feet  against  the  floor.  With  a 
little  support  he  can  walk  both  on  his  toes 
and  heels,  but  he  staggers  and  falls  upon  any 
attempt  to  stand  or  walk  un  a  reduced  base 
unsupported,  both  with  his  eyes  open  and 
closed. 

His  non-e(|uilil)ratiir)-  coortliiiation  is  as 
defective  as  his  equilibratory  ct)ordination. 
He  can  touch  his  nose,  he  can  apply  each  of 
his  fingers  to  his  thumb,  or  touch  the  ob- 
server's fingers,  but  his  fingers  arrive  at  their 
aim  only  in  the  midst  of  wide  oscillations  of 
the  entire  upper  extremity.  When  his  elbow 
is  supported,  the  oscillations  are  dimini.shed 
and  his  hands  and  fingers  are  less  hamiiered 
ill  the  performance  of  a  voluntary  act.  And 
tlu-  s.Lnie  is  true  of  his  lower  limbs. 

With  respect  to  his  intention-dyss\'nergia, 
tlu'  rnllovviiig  point  should  be  noted,  that  in 
i-arr\ing  nut  a  \'oIuntar\'  act,  the  muscles 
which  niii\(.'  the  ])arlirular  segment  nr  seg- 
nii'iils  111'  llic  limb  ill  the  nei'tU'd  directinu 
pi-rl'nnii  llieii-  I'tinctii  mi  (|uile  iiMrni.-illy,  and 
that  tile  rrasciii  each  resperti\i'  distal  seg- 
iiK-ni  has  (liriicidtN  in  arriving  at  its  aim  is 
because  of  the  faulty  fixation  afforded  it  by 
each  resi)ectivc  proximal  segment.  With  the 
prupcr  support  to  his  elbnvv,  he  can  move  his 
hand  and  fingers  in  any  given  direction.  The 
patient    liinist'lf    is  conscious   <>(   the    faultv 
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funi'tionins^"  of  tin.-  proximal  sc-.i;nK'iits  of  liis 
limbs,  and  in  (jrdcr  to  enaijlc  his  fingers  to 
perform  a  skilled  act  he  will  gras])  his  fore- 
arm below  the  wrist  with  his  other  hand  for 
the  purpose  of  steadying  it.  I  lis  difficulty  lies 
not  in  moving  the  distal  segment  of  the  limb 
in  the  needed  direction  and   for  the  needed 


FiGUKE    I. 

distance,  but  in  the  uncertainty  of  the  base 
to  which  the  distal  segment  is  attached,  hi- 
stead  of  being  stationary,  that  base  moves 
for  ;ui  imexpected  distance  in  an  unexpected 
direction,  and  so  upsets  the  jiatient's  calcu- 


lations. The  following  |)henomenon,  liow- 
ever,  is  seemingly  inconsistent  with  the  last 
statement:  when  the  patient's  scapula  is  ade- 
(|uatel\  supported,  and  his  upper  limb  ])er- 
forms  a  voluntary  excursion  which  necessi- 
tates the  simultaneous  change  of  position  of 
the  limb  as  a  whole  and  of  its  segments  with 
relation  to  each  other,  the  same  oscillation 
of  ihe  limb  is  present  as  in  an  excursion 
which  necessitates  only  the  movement  of  the 
lingers  and  the  fixation  of  the  proximal  seg- 
ments oi  lilt-  limb.  A  closer  observation  of 
the  patient's  movements  will  explain  this 
seeming  contradiction,  and  the  cjbservation 
will  be  facilitated  I)\'  the  consideration  of  the 
loUowing  di.'igram.  (big.  2.) 


Pro-ji/tAXL-       DtST^L, 


In  this  diagram  of  the  patient's  upper 
limb,  its  two  segments  are  severalh  .uid 
simultaneously  in  continuous  motion  until 
the  distal  extremity  of  the  distal  segment  has 
attained  the  indicated  object.  The  extent  of 
movement  of  the  distal  upon  the  proximal 
segment  is  rei)resented  by  the  line  X.  while 
the  total  distance  traversed  by  the  distal  seg- 
ment is  the  longer  line  X  +  Y.  The  line  V, 
which  represents  the  angle  traversed  by  the 
proximal  segment  of  the  limb,  represents  at 
the  same  time  a  distance  through  whidi  the 
distal  segment  was  carried  in  a  fixed  ])osi- 
tion  upon  the  proximal  segment.  In  other 
words,  the  nioti<in  of  the  distal  segment  from 
its  original  horizontal  position  to  the  object 
above,  although  continuous,  is  compi>sed  of 
two  factors — one.  its  own  independent  or 
acti\e  n;ovement  for  a  distance  represented 
by  X:  the  other,  a  jiassive  movement,  the 
extent  of  which  is  represented  by  Y.  The 
muscles  attached  to  the  two  segments  served, 
dinin<:  their  contraction,  a  double  function: 
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they  moved  the  distal  segment  upon  the 
proximal  one  for  the  distance  X,  and  they 
immobilized  the  distal  segment  while  it  was 
carried  through  the  distance  Y.  In  short,  the 
excursion  of  the  index  finger  through  the 
space  X  +  Y  contains  a  factor  of  fixation ; 
and  muscular  fixation  being  faulty  in  this 
patient,  we  must  subtract  this  factor  from 
any  movement  which  might  contain  it,  be- 
fore we  can  decide  whether  the  particular 
movement  is  normally  or  abnormally  per- 
formed. 

It  will  be  observed  tii.at  our  patient,  like 
all  patients  afflicted  with  muscle-dyssynergia. 
attempts  to  perform  voluntary  movements 
with  undue  haste.  He  can  perform  such 
movements  better  hastily  than  deliberateh'. 
E.xperience  has  taught  him  that  the  proximal 
segments  of  his  limbs  cannot  be  depended 
upon  for  any  length  of  time  as  a  basis  for 
the  movement  of  the  respective  distal  seg- 
ments, and  so  he  is  in  haste  to  carry  out  the 
intended  movements  of  the  distal  segments 
while  movement  is  good.  Tlie  muscular 
dyssynergia  of  this  patient  is  not  a  dyssyn- 
ergia  of  the  muscles  which  move  the  distal 
segments  of  a  limb  in  the  needed  direction, 
but  one  of  the  muscles  which  fi.x  the  re- 
spective proximal  segments.  His  dysmetria 
is  the  fault  not  of  the  working  machinery 
but  of  the  base  U|X)n  which  that  machinery 
rests.  His  ataxia  is  the  result  of  his  astasia. 

His  speech  is  very  defective  in  several 
distinct  ways.  His  vocabular\ ,  in  IimiIi  Italian 
and  I'lnglish,  is  even  more  liniilcd  than  that 
of  his  parents.  The  i)aralysis  of  the  sixth 
pair  of  cranial  nerves,  and  the  difficulty  and 
awkwardness  of  the  movements  of  his  head, 
body  and  limbs,  have  resulti-d  in  a  great 
narrowing  of  his  visu.al,  auditory  and  tactile 
experiences.  Kepeated  experience  witii  a 
multitude  of  fdjjects  and  actions  necessitates 
their  naming,  their  classification  and,  finally, 
their  symbolizalion.  .\  reduction  of  such  ex- 
periences must,  therefore,  be  one  of  the 
prime  factors  of  the  poverty  of  language.  In 
addition  to  this  disadvantage  the  patient  suf- 
fers from  a  high  degree  of  dysarthria.  The 
same   dvssvnergia    with    the    resulting   dys- 


metria which  atflicts  his  body  am!  limbs. 
hampers  the  movements  of  his  organs  of 
speech.  Speech  being  difficult,  it  was  natural 
that  he  should  abstain  from  it,  and  his 
parents  never  took  pains  to  encourage  an 
exercise  which,  at  its  best,  might  serve  only 
to  annoy  them.  Yet,  much  as  the  nominal, 
the  syntactic  and  semantic  phases  of  the  pa- 
tient's speech  have  suffered  ci'uantitatively, 
neither  of  these  phases  has  suffered  c|ualita- 
tively.  The  boy  can  name  objects  and  actions, 
can  form  sentences  and  can  understand  the 
significance  of  objects,  acfions  and  symbols 
exactly  to  the  extent, of  his  experience  with 
them.  He  can  name  a  nickel,  a  dime,  ;i  penny, 
a  pen,  a  handkerchief.  He  can  repeat  words 
and  imitate  movements.  He  answers  to  com- 
mands to  stand  up  or  to  sit  down.  Moreover, 
he  is  capable  of  learning  with  a  surprising 
degree  of  facility.  With  all  the  difficulty  that 
he  has  in  understanding  English  and  in  con- 
centrating his  gaze  on  the  observer,  he  has 
been  taught  within  a  few  minutes  the  mean- 
ing of  "toe  up"  and  "toe  down,"  and  to 
report  with  an  astoni.shing  degree  of  correct- 
ness the  sensation  of  a  tuning  fork  applied  to 
various  parts  of  the  Ixxly.  The  injury  to  the 
brain  which  has  affected  the  entire  muscula- 
ture of  his  body,  including  that  of  the  speech 
organs,  has  spared  both  the  formative  and 
emissive  phases  of  speech. 

The  boy's  mental  state  cannot  I)c  charac- 
terized as  one  of  feel)le-mindedness  until  his 
putentialities  for  learning  have  been  fully 
ascertained.  A  mere  so-called  "mental  test" 
would  be  very  misleading  in  his  case.  He  is 
wanting  in  experience,  lie  is  uneducated  in 
the  widest  sense  of  the  word.  If  he  does  not 
know  that  five  and  five  are  ten,  it  is,  in  the 
lii-st  [)lacc,  because  liis  enviroimnent  has  been 
MTV  largely  devoid  of  mathematical  conce])- 
tions — of  almost  any  abstract  conce])tions,  in 
fad.  Xfi  he  understands  liie  meaning  of 
^(mhI  ;iiii1  had,  III'  ninrc  and  less,  and  he  is 
capalile  of  cvnlviiif^  a  number  n  I"  llu>  simpler 
relations.  When  .asked  In  nmw  his  hand  in 
a  direction  corresjionding  In  that  in  which 
his  toe  was  nii)\cd,  he  i^raspcd  ilic  left  wrist 
with   the  right   hand    (in  order  to  do  ,away 
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with  tile  lixatiun-dys^yiiergia  "i  the  jiroxi- 
mal  segments  of  his  hnib)  and  fulfilled  the 
request  in  a  manner  which  was  but  little  less 
imperfect  than  that  in  which  the  average 
clinical  patient  fulfills  a  similar  request. 

The  manifestation  of  his  emotions  is  very 
misleading.  His  explosive,  dull  and  hollow 
laughter,  and  the  inarticulate  whimper, 
would  seem  to  stam])  him  as  a  hopeless 
idiot.  The  manner  of  both  his  laughing  and 
crying  are  due  to  dysarthria.  While  the 
muscles  of  his  diaphragm  and  thorax  move 
rhythmically  in  the  act  of  resi)iration,  they 
function  normally.  Hut  as  snon  as  be  at- 
tempts to  fi.x  the  musculature  of  the  tbora.x 
in  definite  positions  to  correspond  with  the 
alternating  movements  of  the  laryngeal 
inuscles  in  the  acts  of  laughing  or  crying,  it 
fails  him.  The  result  is  either  an  ex])losive, 
unmodulated  sound  or  an  inarticulate  whim- 
per. .Add  to  this  the  fact  that  he  cannot  fix 
the  musculature  of  expression  for  any  length 
of  time,  as  may  be  seen  from  the  oscillation 
of  these  muscles  upon  his  attem])ts  at  whis- 
tling, and  the  cause  of  the  horrible  manner 
of  bis  laughing  and  crying  l)ecomes  ex])lic- 
able  on  the  basis  of  a  faulty  fixation  of  the 
successively  proximal  segments  of  the  .ap- 
paratuses of  expression,  speech  and  respira- 
tion. 

'i'lie  dee])  reflexes  of  the  [lector.alis,  bice])s 
and  triceps,  and  the  radial,  the  ulnal  and  the 
wrist  reflexes,  arc  normal  on  both  sides.  The 
suprapatellar  is  slightly  exaggerated  and  the 
patellar  considerably  .so  on  both  sides.  There 
is  a  tibio-adductor  reflex  from  left  to  right, 
a  transient  clonus  upon  tapping  the  Achilles 
tendon,  and  a  permanent  ankle  clonus. 

The  superficial  reflexes  are  norni.al 
throughout,  with  the  exception  of  ibe  i)res- 
ence  of  the  sign  of  Babinski  in  ;i  ^■er\■  ]iro- 
nounccd  form.  The  dors;il  flexion  cf  the 
great  toe  cannut,  however,  be  induced  liy  any 
of  the  other  methods. 

The  muscidar  strength  is  good  through- 
out the  body  and  extremities.  There  is  a 
considerable  degree  of  hypertonus  in  the 
lower  extremities,  and  perhaps  some  degree 
of  hypertonus  in  the  upjier  extremities,  neck 


and  trunk  ;is  well.  The  hypertonus  of  the 
lower  extremities  becomes  noticeably  re- 
duced after  a  few  passive  movements  of  the 
limbs. 

The  sensations  of  toucli  and  ])ain,  the  vi- 
bratory and  the  muscle  sense  are  normal. 

1  )r.  I'erens,  who  kindly  examined  the  pa- 
tient's eyes,  reports  that  the  optic,  the  third, 
fourth  and  sympathetic  nerves  are  normal ; 
that  the  abducens  nerve  is  completely  par- 
alyzed on  the  right  and  partially  so  on  the 
left;  that  the  patient  has  a  homonymous 
diplo])ia  for  25  cm. ;  and  that  his  vision  is  not 
l)ad.  He  does  not  assign  any  special  import- 
ance to  the  small  size  of  the  palpebral 
fissures. 

The  condition  of  the  motor  jiart  of  the 
left  fifth  nerve  is  doubtful.  On  ])alpation  the 
left  masseter  muscle  appears  to  be  weaker 
than  the  right.  The  weakness  may  be  real, 
or  the  appearance  may  be  due  to  the  thinness 
and  weakness  of  the  overlving  facial  mus- 
cles. The  left  seventh  cranial  nerve  must 
have  been  involved  in  the  brain  injury  at 
birth.  That  the  left  side  of  the  face  had  been 
paralyzed  is  proved  by  the  observable  flatten- 
ing of  that  part.  The  boy's  father  informs 
me  that  food  fre(|ucntly  accunudates  be- 
tween the  teeth  and  cheek  on  the  left  side, 
which  the  patient  digs  out  with  his  fingers. 
The  occasional  dribbling  of  saliva,  which 
adds  so  much  to  the  boy's  feeble-minded  ap- 
|)earance.  is  due  to  the  same  defect. 

The  left  lung  is  thoroughly  involved  in 
a  consolidating  process,  which  is  most  prob- 
ablv  of  a  tuberculous  nature.  Outside  of  this 
our  svstemic  examination,  including  a  blood 
Wassermann  test,  revealed  nothing  of  im- 
portance. 

(iriicra!  and  .hialytical  fhagnosis. — The 
bistor\  of  a  prolonged  and  difficult  labor  is 
.inipK  bcH-ii  dut  by  the  marks  of  the  for- 
ceps, and  places  tlie  |)atient's  conditimi  in  the 
general  class  of  birth  palsies.  The  analytical 
diagnosis  is  nn>rc  difficult.  The  most  promin- 
ent svmptoms  of  the  patient  are  the  follow- 
ing; A  paralysis  of  the  sixth  pair  of  cranial 
nerves,  a  vestigial  paralysis  of  the  left 
seventh,  a  possible  ])aresis  of  the  left  motor 
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fifth,  hypertonus,  especially  of  the  lower  ex- 
tremities, the  sigfn  of  Eabinski.  and  a  lixa- 
tion-dyssynergia  of  the  entire  somatic  mus- 
culature. An  injury  to  the  complex  made  up 
of  the  sixth,  the  seventh,  and  the  motor  fifth, 
leads  one  to  think  of  an  injur}-  to  the  teg- 
mentum of  the  pons.  The  cause  of  the  wide- 
spread muscular  dyssynergia  is  somewhat 
more  difiicult  to  locate.  Since  the  patient's 
voluntary  muscular  movements  are  intact, 
we  may  exclude,  I  think,  the  transverse  fibers 
of  the  pons  proper,  where  an  extensive  lesion 
must  involve  the  pyramidal  tracts.  A  pri- 
mary injury  to  the  entire  cerebellum  and  to 
the  tegmentum  of  the  pons  is  not  probable. 
Such  an  extensive  primary  injury  would  cer- 
tainly involve  the  ponto-cerebellar  angle, 
with  consequent  paralysis  of  the  auditory 
ner\-es,  and,  above  all,  the  occipital  lobes  of 
the  cerebrum,  which  would  be  injured  at 
least  to  the  same  extent  as  the  structures 
which  they  cover.  The  patient  would  then  be 
at  least  as  blind  as  he  is  now  astasic.  A  dif- 
fuse lesion  in  the  tegmentum  of  the  mid- 
brain, beginning  below  the  level  of  the  nu- 
cleus of  the  fourth  nerve  and  extending 
downwards  along  the  midline  into  the  teg- 
mentum of  the  pons,  would  account  for  most 
of  the  patient's  symptoms.  Such  an  injury 
would  involve  the  efferent  tracts  of  the  cere- 
bellum above,  and  the  nuclei  of  the  sixth  be- 
low. Midway  between  the  two,  the  lesion 
might  graze  the  motor  nucleus  of  the  fifth  on 
one  .side  or  the  other.  The  seventh  nerve 
winds  around  the  nucleus  of  tlie  sixtii,  and 
would  be  implicated  in  a  lesion  of  that  nuc- 
leus. The  sign  of  Babinski  and  the  general 
spasticity  of  the  musculature  may  or  mav  not 
be  due  to  a  slight  involvement  of  the  i)yram- 
idal  bundles  by  a  diffuse  lesion  working  its 
way  from  the  tegmentum  intfj  the  pons 
proper.  The  reconciliation  of  the  two  the- 
oretically incompatible  sets  of  svmptoms — 
intact  voluntary  movement  on  llie  one  li.ind 
and  hypertonus  and  the  sign  of  lialjinski  on 
the  other  hand — is  fraught  with  certain 
difficulties  in  the  present  state  of  our  knowl- 
edge. On  the  point  of  this  incompatibility 
phy.siology  i^  di^'r.-.-i|v  ^ilcnt.  clinical  neur- 


ology vague,  and  pathology  contradictorw 
The  question  becomes  still  more  complicated 
in  view  of  the  fact  that  in  an  injurv  to  cere- 
bellar control  as  widespread  as  that  in  our 
patient,  we  are  led  to  expect  hypotonia  rather 
than  hypertonia. 

The  exact  nature  of  the  pathological  pro- 
cess must,  in  this  case,  remain  rather  specu- 
lative for  the  present.  I  am  inclined  to  the 
opinion  that  the  injur)-  was  not  the  direct 
result  of  the  application  of  the  forceps  with 
the  production  of  meningeal  hemorrhage.  A 
meningeal  hemorrhage  that  would  reach, 
press  upon  and  injure  the  tegmentum  of  the 
pons  and  midbrain  to  the  degree  that  they 
were  injured  in  the  patient,  must  be  ex- 
tremely extensixe,  and  would  either  kill  the 
patient  at  once,  or  at  least  result  in  deep 
porencephaly,  with  consequent  complete 
idiocy.  I  should  rather  favor  the  conjecture 
of  a  lesion  in  the  encephalon  as  the  result  of 
prolonged  uterine  pressure  upon  the  body  of 
the  fetus.  Such  pressure  might  cause  serious 
edema  or  the  rupture  of  a  blood-vessel  in  the 
least  supported  parts  of  the  brain,  that  is  to 
sav,  the  most  central  parts,  among  which 
must  be  included  the  tegmentum  of  the  pons 
and  midbrain. 


DISCUSSION 

l)i;.  \Vi;ciisi.i'.K,  1  lliink  this  hoy  has  all  the 
signs  of  mental  deficiency.  He  also  has  involve- 
ment of  the  pyramidal  tract.  I  believe  that  the 
injury  at  the  time  of  his  birth  resulted  in  an 
intracerebral  hemorrhage  and  subsequently  in 
a  mal(lc\cl()]imcnt  of  the  lirnin. 

\)\i.  I'oi.o.w  'I'hc  hoy  undinihlcdly  shows 
some  signs  jiointing  to  pituitary  involvement— 
the  large  breasts,  the  enormous  genitalia.  I  do 
not  think  the  lesion  should  be  placed  altogether 
in  the  cortex.  In  view  of  what  appears  to  be  a 
ni.'irked  predominance  of  his  bulbar  signs,  or 
liscudobulbar  signs,  I  believe  the  bull)  may  be 
ciin^iilcred  as  tlie  seat  of  the  lesion. 

\)k.  fJsNATo.  It  seems  to  me  that  this  case 
can  be  explained  on  the  basis  of  an  injury  to 
Ihc  rorMcx  invr)1ving  the  ()|ipositc  half  of  tlie 
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henii.s[)liere.  We  know  that  injui\'  in  (Hie  iialf 
of  the  cerebral  hemisphere  causes  an  atrophy 
in  the  other  half;  so  that  a  double  injury  here 
would  explain  all  the  symptoms,  the  pyra- 
midal tract  signs  and  the  asynergia.  I  do  not 
believe  that  there  is  a  pontine  hemorrhage 
here,  that  is,  in  the  [jons  itself,  because  I  do  not 
see  how  you  could  get  pyramidal  tract  signs 
in  that  event  without  also  getting  signs  of  the 
fillet. 

Several  hemorrhages  rather  than  a  single 
hemorrhage  are  ai>t  to  occin-  with  these  birth 
injuries.  I  rather  incline  to  the  idea  of  a  basal 
hemorrhage  and  a  large  double  hemorrhage, 
prolialily  e.xtra-dural. 

Dr.  Strong.  This  case  is,  of  course,  in  a 
general  wa\'  one  of  the  heterogeneous  group 
styled  infantile  cerebral  palsy,  not,  however, 
of  the  more  usual  tyi)e.  It  is  certainly  a  very 
puzzling  one  to  me. 

It  is  not  easy  to  gi\e  all  the  phencjmena  e\ en 
an  accurate  clinical  title.  l'"or  e.xample,  the 
posture  is  a  peculiar  one.  It  is  mainly  a  flexion 
posture  and  one  whicli  might  be  assumed  by 
one  sufifering  from  an  ecpiilibratory  ataxia. 
From  this  point  of  view  one  might  be  tempted 
to  say  it  is  because  of  this  permanent  defect 
since  birth  that  he  has  assumed  this  constant, 
though  not,  as  I  understand  it,  fixed  posture. 
Then,  too,  regarding  the  abnormal  movements 
he  makes,  are  they  to  he  characterized  as  ataxic 
or  are  they  more  vi  the  "choreo-athetoid" 
type,  especially  ])erhaps  here  choreiform 
abnormal  involuntary  movements!'  1  would 
like  to  know  what  the  o]>inion  of  the  confer- 
ence is  as  to  this  latter  question  of  observation. 
The  question  as  to  whether  the  lesion  involves 
the  cerebellum  itself  depends  partly  upon  the 
answer.  Resides  this  difficulty  and  the  compli- 
cated character  of  the  case,  there  is  also  the 
lack  of  good  cooi)eration,  which  makes  one 
uncertain  as  to  the  exact  sensory  and  even 
motor  status. 

Regarding  the  involvement  of  the  ])allium, 
one  of  the  most  decisive  points  is  the  (juestion 
as  to  the  box's  intclligom'c.  I  am  considerably 
in  sunpalhy  with  what  I  )r.  Uosett  says  about 
the  li.iliilitN  to  underestimate  the  intelligence 
of  one  whose  means  of  expression  are  and 
always  have  been  so  limited  and  who  has  not 
been  afforded  much  opportunity  to  make  the 
best  of  what  he  has.  Xevertheless  1  do  not 
think  he  e;in  be  accredited  with  his  full  share 


of  intelligence  on  account  of  the  reactions 
mentioned  by  Dr.  Rosett  inasmuch  as  these 
can  be  ])erformed  by  a  normal  individual 
considerably  younger  than  the  patient.  I  was 
somewhat  inclined  at  first  tf)  place  the  whole 
lesion  in  the  cerebral  hemispheres,  attributing 
the  instability  of  movement  to  the  involvement 
of  the  pallio-pontile  system.  While  perhaps 
this  might  explain  the  instability  of  standing, 
I  doubt  whether  it  would  exjjlain  tlie  other  ab- 
normalities of  movement. 

We  might  also  be  tempted  to  place  part  at 
least,  of  the  lesion  in  the  corpora-striata.  The 
dysarthria,  excessive  laughter  and  crying  and 
possibly  the  abnormal  movements  suggest  this, 
superficially  at  least.  On  the  other  hand  there 
is  an  absence  of  the  more  rigid  athetoid  char- 
acter in  the  movements  and  the  crying  and 
laughter  are  appropriate  though  excessive.  The 
latter  are  thus  more  like  pseudo-bulbar  phe- 
nomena. Then,  too,  there  is  the  double  Bab- 
inski.  though  I  am  not  sure  that  the  extension 
of  the  big  toe  when  elicited  simply  as  a  jjart  of 
more  generalized  movements  of  an  athetoid 
character  is  to  be  interpreted  as  necessarily  a 
sign  of  pyramidal  involvement. 

.Accounting  for  the  movements  and  possibly 
the  pseudo-bulbar  symptoms,  if  they  be  such, 
by  a  midbrain  lesion  or  lesions  appears  to  be 
negatived  by  the  absence  of  third  nerve  (and 
probably  absence  of  sensor\- )  symptoms.  A 
lesion  in  the  i)ons  proper  (not  the  pontile  teg- 
mentum") would  give  such  a  marked  pyramidal 
lesion  that  there  would  be  a  spastic  paralysis 
obliterating  the  movements  actuall\-  present. 

Then.  too.  there  is  the  ahducens  involve- 
ment which  wduld  appear  to  necessitate  the  as- 
sumption of  some  basal  lesion  (hemorrhage.') 
involving  this  nerve,  in  a<ldition  to  the  fore- 
hrain  lesion.  Xor  does  it  seem  certain  to  me,  as 
stated  at  first,  that  there  may  not  be  a  lesion 
of  a  purely  cerebellar  character. 

Dk.  C.\s.\m.\jok  Dr.  Rosett  seems  to  think 
that  a  mental  test  would  sht)w  the  child's  men- 
tality lower  than  it  really  is.  I  am  inclined  to 
ihiniv  that  this  is  not  the  case.  The  Rinet  tests. 
it  is  known,  come  very  close  to  the  mental  age 
of  the  child  in  si)ite  of  education  or  lack  of  it. 
1  think  it  would  be  well  to  have  a  Hinet  test 
on   this  child. 

Dk.  I'oi.oN.  On  the  basis  of  a  porencephaly 
it  is  difficult  to  explain  the  involvement  of  some 
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of  die  ner\es,  such  as  the  5th  and  bth.  On  the 
basis  of  a  basal  lesion  it  would  be  difticult  to 
explain  the  involvement  of  tlie  7th  and  the 
mental  defect.  For  this  boy  certainly  has  men- 
tal deficiency.  He  has  the  mentality  of  a  child 
of  four.  I  wondered  if  there  was  not  evidence 
in  favor  of  the  lesion  being  a  multiple  one. 

Dr.  Strong.  I  would  like  to  know  what  the 
opinion  of  the  conference  is  about  the  move- 
ments that  the  bo\-  makes.  Are  they  cerebellar 
ata.xic  or  choreiform  movements ? 

Dr.  Polox.  Oppenheim  says  that  paraKsis 
is  not  necessarily  an  indispensable  element  of 
infantile  palsy.  It  may  be  merely  spasticitv, 
spasticity  that  is  not  ahva\s  manifest.  It  may 
manifest  itself  only  in  excitement.  This  bo\'s 
movements  seem  to  me  to  be  due  to  spasticity. 
When  he  attempts  to  carry  out  an  act  his 
muscles  become  rigid.  He  attempts  to  over- 
come the  rigidity  and  the  asynergia  comes  into 
play.  On  the  other  hand,  if  one  limits  the 
muscles  that  take  part  in  the  mo\ements,  the 
movements  are  better  performed. 

Oppenheim  says  that  such  brains  as  these 
show  porencephaly.  The  amount  of  injury  in- 
duced by  the  birth  jialsy  may  not  necessaril\-  be 
due  to  the  forceps. 

I  consider  the  nature  of  these  movements  as 
being  that  essentially  due  to  spasticity. 

Dr.  Casamajor.  When  one  considers  that 
the  cerebrum  does  not  fully  develop  until 
quite  a  while  after  birth,  differential  diagnosis 


in  such  a  case  becomes  still  more  difticult. 
There  is  a  continueil  development  of  the  cere- 
brum for  months  after  birth,  and  the  question 
must  arise  as  to  whether  this  child  could  have 
been  in  this  state  when  he  had  been  normal  at 
birth.  From  the  small  head  one  feels  that  there 
was  a  prenatal  defect  and  that  the  whole 
thing  cannot  be  a  birth  injury.  But  that  is 
purel\-  a  matter  of  opinion. 

As  to  the  point  Dr.  Strong  raises,  whether 
this  is  ataxia  or  choreo-athetosis,  I  think 
before  one  can  answer  one  has  to  be  sure  of 
the  definition  of  the  terms.  I  should  not  want 
to  pass  an  opinion  as  to  whether  it  is  choreo- 
athetosis  or  ataxia.  I  think  it  is  a  little  of  both 
and  a  little  of  neither. 

Dr.  Tilney.  I  have  seen  this  bo\-  for  a 
moment  only.  But  from  what  I  have  seen  of 
similar  cases,  it  impresses  me  that  we  are 
tlealing  with  choreo-athetoid  type  of  move- 
ment ;  at  the  same  time  he  certainly  has  a 
marked  degree  of  asynergia,  and  I  can  see  no 
logical  reason  for  being  averse  to  putting  the 
lesion  in  more  than  one  place.  In  the  light  of 
his  birth  injur}',  why  are  we  restricted  to  any 
one  localit}'  of  the  brain?  Is  it  not  fair  to  pre- 
sume that  under  the  circumstances  attending 
his  birth  a  large  territory  may  have  been  in- 
volved? It  is  not  such  a  far  cry  from  the 
striatal  to  the  rubral  center.  The  red  nucleus 
acts  more  or  less  as  a  clearing  house  for  both 
lines  of  transit. 

I  am  inclined  to  think  that  there  is  a  good 
deal  of  asynergic  defect  in  the  case. 
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Modern  social  legislation  has  stressed  a 
point — responsibility  of  employers  for  the 
health  of  their  employees — that  has  made  the 
psychoneuroses  a  problem  of  as  much  im- 
portance in  industrial  life  as  it  has  been  to 
armies  in  war.  The  traumatic  neuroses  in  the 
industries  have  presented  a  many-sided  dif- 
ficulty and  one  which  to-day  is  far  from  its 
ideal  solution.  Workmen's  compensation 
laws  and  compulsory  .accident  insurance 
have  been  steps  toward  a  solution,  and  while 
they  have  been  steps  toward  justice  for  the 
cases  of  organic  injury  and  disease,  for  the 
pscyhoneurosis  tlic\'  have  been  but  stimuli 
for  tile  develo])nifnt  and  persistence  of  sick- 
ness. 

Our  experience  with  the  war  neuroses  in- 
creased our  understanding  of  the  mechanism 
of  all  neuroses.  The  true  nature  of  these  con- 
ditions was  understood  only  when  we  had 
discarded  all  ideas  of  a  traumatic  causation, 
and  looked  underneath,  at  the  ])ersonality  of 
the  patient,  his  psychological  adaptations  and 
methods  of  handling  a  dangerous  and  dis- 
tasteful environment.  The  symptoms  of 
the  psychoneuroses  developing  in  the  army 
at  home  were  not  different  from  those  of 
the  troops  in  the  line,  nor  was  the  psycho- 
logical mechanism  in  the  least  different.  The 
point  where  the  neurosis  occurred  was  de- 
termined in  each  case  only  by  the  ability  of 
the  individual  to  handle  the  environment  in 
which  he  found  himself,  and  to  face  the 
problem  which  lay  next  ahead  of  him.  Some 
developed  the  neuroses  before  registering 
for  the  draft,  others  only  after  months  in 
the  trenches. 


To  study  only  those  industrial  neuroses  in 
whose  causation  an  element  of  trauma  may 
be  included  and  where  compensation  is  a 
possibility,  is  to  observe  only  one  phase  of 
the  question.  Were  desire  for  comj)ensation 
the  only  factor,  the  problem  would  be  simple. 
It  would  then  be  a  (piestion,  not  of  neurosis 
but  of  malingering;  in  other  words,  the  de- 
sire to  l)e  sick  would  then  be  conscious  rather 
than  unconscious  as  it  is  in  the  neuroses. 
Certainly  this  is  untrue  in  the  vast  majority 
of  cases.  Osnato  stresses  this  point  as  fol- 
lows: "The  Comi)ensation  Law  of  this  State 
(  New  \'ork  )  allows  a  maximum  weekly  in- 
demnity of  $15.  Certainly  this  sum  can  be 
earned  by  the  average  lalxirer  even  though 
he  is  not  particularly  skilled.  Besides  this, 
many  patients  are  married  and  have  families 
and  there  is  every  reason  for  them  to  return 
to  work  as  soon  as  possible."  Again,  were 
these  neuroses  unknown  in  business  life, 
where  there  can  be  no  claim  for  compensa- 
tion, there  would  be  less  difficulty  in  their  in- 
ter|)retation.  This  also  is  far  from  the  truth. 
Such  neuroses  are  very  common  but  usu- 
ally j)ass  unnoticed,  for  the  monetary  asset 
value  of  the  neurosis  is  absent,  the  patient 
has  no  claim  on  his  employer,  and  the  rela- 
tionshi])  of  tlie  work  tn  tlic  neurosis  is  over- 
lof)ked. 

During  the  past  two  years  the  writer  has 
had  the  opportunity  of  examining  a  number 
of  young  men  and  women  with  such  neuroses 
in  relation  to  their  work.  The  neurosis 
was  different  in  each  case  and  (|uite  unasso- 
ciated  in  the  patient's  mind  with  the  employ- 
ment. Howexer,  the  mechanism  that  under- 
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lies  the  compensation  neurosis  existed,  and  I 
feel  sure  that  had  any  of  these  patients  sus- 
tained a  trauma  connected  with  his  work,  he 
would  have  developed  the  typical  traumatic 
neurosis,  the  condition  most  frequently 
studied. 

In  arranging  this  material,  I  have  chosen 
a  few  cases  and  grouped  them  very  loosely 
under  three  headings. 

1.  The  inadequate: 

2.  The  dissatisfied ; 

3.  The  generally  maladjusted. 

No  case  can  be  considered  as  belonging 
to  but  one  class,  for  elements  of  all  these 
appear  in  each.  There  is  one  outstanding 
feature  in  ever}'  case:  no  one  was  satisfied 
with  his  job.  It  is  doubtful  if  any  one  of  us 
is  satisfied  with  his  job  and  his  life.  While 
all  these  patients  had  many  reasons  for  being 
satisfied  with  both  their  lot  in  life,  and  the 
remuneration  and  die  type  of  work,  yet 
there  were  many  causes  for  dissatisfaction 
— reasons,  usually,  the  patient  was  ashamed 
of  or  did  not  want  to  admit,  even  to  him- 
self. These  latter  reasons  were  more  or  less 
unconscious,  and  it  is  in  this  conflict  of 
reasons  that  we  see  the  causation  of  this 
neurosis  as  of  every  other  neurosis,  both  in 
civil  life  and  in  war. 

TlIK  IX.ADEQUATE 

Tlie  inadefjuate  is  the  individual  who  is 
not  equal  to  his  job.  When  lie  finds  himself 
in  a  position  which  is  beyond  his  ability,  lie 
becomes  fearful  that  he  will  not  succeed.  He 
dislikes  responsibility  and  would  prefer  to 
earn  his  living  in  an  easier  way.  To  do  so, 
however,  woukl  reduce  his  income,  and  he 
finds  himself  with  a  real  conflict  on  liis 
hands.  Primarily,  he  is  afraid  of  failure,  and 
his  illness  (neurosis)  is  an  excuse  for  fail- 
ure and  a  reason  for  not  attempting  success. 
The  onset  may  be  at  any  time  and  is  usually 
induced  by  a  change  in  the  patient's  working 
conditions,  either  a  prf»m()tion  to  a  positif^n 
of  greater  responsibility  and  beyond  his 
capacities,  or  a  misfortune  which  complicates 
the   business   life    by    rc(|uiring   greater    re- 


sponsibility and  activity.  Since  fear  lies  at 
tlie  basis  of  the  mechanism,  anxiety  is  the 
principal  symptom  of  the  clinical  picture. 

C.'\SE  I.  INIale,  age  thirty-six,  married,  was 
referred  for  mental  examination  because  he 
was  acting  peculiarly.  He  was  anxious  and 
worried  and  felt  unable  to  do  his  work.  He 
had  remained  away  from  his  place  of  em- 
ployment for  a  week  and  could  oft'er  no  ade- 
quate reason  for  having  done  so. 

History. — The  patient  is  an  only  son  with 
two  elder  sisters,  and  his  father  had  died 
when  he  was  two  years  of  age.  He  was  the 
baby  and  pet  of  the  family,  being  allowed 
always  to  have  his  own  way  and  pretty  gen- 
erall}'  spoiled.  He  did  fairly  well  in  college, 
interesting  himself  more  in  athletics  than  in 
his  studies.  After  graduation  he  worked  in 
different  banks  with  regular  advancement. 
In  191 5,  while  serving  as  treasurer  of  a 
small  country  savings  bank,  he  began  to  lose 
confidence  in  himself,  disliked  the  responsi- 
bility, did  not  want  to  go  to  work  and  was 
especiafly  afraid  to  write  letters.  This  re- 
sulted in  a  "nervous  breakdown,"  and  on  the 
advice  of  his  physician  he  went  South. 
After  a  few  months  in  a  sanitarium  he  re- 
covered completely.  He  then  obtained  a  cler- 
ical position  in  a  bank  and  did  well  until 
eighteen  months  later  when  a  similar  con- 
dition recurred.  This  preceded  a  contem- 
plated .step  which  would  increase  his  respons- 
ibilities to  a  considerable  degree — his  mar- 
riage. After  two  months'  vacation  he  re- 
covered, married  and  came  to  New  York. 
He  soon  obtained  a  position  as  a  traveling 
salesman  for  a  large  trust  company.  This 
work  he  found  very  congenial.  His  orders 
were  definite,  even  his  "selling  talk"  was 
written  out  for  him,  and  under  these  condi- 
tions he  was  (juite  successful.  His  success  be- 
came a  I)it  too  much  for  him,  for  it  brought 
to  him  advancement  rind  more  important 
work  lo  do.  This  iiiraiil  more  responsibility, 
the  thing  he  had  always  avoided.  His  work 
was  now  described  as  being  of  two  sorts — 
very  cnicifnl  when  on  the  mad  and  most  in- 
efficient wlirii  (loini;  woik-  of  ;in  administra- 
tive soi-|  in  the  ollice. 
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In  August,  1 9 19,  a  new  responsibility  was 
thrust  upon  him.  His  wife,  nearing  parturi- 
tion, went  to  live  in  a  distant  city  with  her 
mother  until  the  liirth.  He  gave  up  his  apart- 
ment and  went  to  live  in  a  boarding  house. 
This  existence  he  found  most  irksome.  He 
worried  about  his  lonesomeness,  the  coming 
increase  in  his  family,  and  the  increasing  re- 
sponsibilities of  his  position  at  the  bank.  He 
became  fearful  and  felt  that  he  could  not  do 
the  things  asked  of  him.  His  family  and  fi- 
nancial responsibilities,  however,  prevented 
liis  relinquisliing  a  remunerative  position  as 
he  had  done  before.  In  November,  1919,  he 
was  given  his  most  important  business  as- 
signment— to  address  a  meeting  of  bankers 
in  the  West.  He  worried  about  it  constantly 
and  feared  he  could  not  trust  his  own  judg- 
ment. He  would  not  ask  for  help  for  he 
feared  to  endanger  his  position.  Having  com- 
pleted his  assignment  he  was  certain  he  had 
made  a  complete  failure  of  it  and  on  his  re- 
turn to  New  York  he  was  afraid  to  return 
to  the  bank  and  face  his  superiors.  Hence  he 
stayed  in  his  room  for  a  week  before  return- 
ing to  work.  During  this  time  he  felt  sick, 
nervous  and  fearful.  He  could  account  for 
all  his  actions  during  this  time  and  stated 
merely  that  he  was  "too  sick  and  nervous" 
even  to  think  of  returning  to  the  bank. 

Case  II.  Male,  age  forty-three,  married, 
was  examined  in  February,  1921.  At  this 
time  he  had  many  complaints  of  a  definite 
anxiety  character.  He  had  headaches,  dizzi- 
ness, tremors,  bad  dreams,  insomnia,  fear 
that  he  was  going  insane,  that  he  had  a  lesion 
in  his  brain,  that  he  had  syphilis,  and  other 
fears  of  a  less  definite  character.  The  idea  <il' 
syphilis  was  so  persistent  that  he  had  submit- 
ted voluntarily  to  a  lumbar  puncture  to  de- 
termine it.  He  was  definitely  disa])pointcd  at 
the  negative  result. 

This  man  had  l)eeii  very  successful  as 
a  jobber  in  textiles.  He  had  married  eleven 
years  ago  but  had  gotten  little  hajipi- 
ness  from  his  married  life.  His  wife — sexu- 
ally frigid — liad  never  sliown  him  the  sym- 
pathy he  needed.  .\11  he  got  of  love  was  at 
the  cost  of  a  struggle.  Tliere  was  no  cordiid- 


ity  in  the  home  and  hence  he  put  all  his  ener- 
gies into  his  business.  His  business  became 
his  whole  life  and  he  reaped  a  considerable 
measure  of  success.  During  the  war  and 
after  it,  with  the  rising  price  of  textiles,  he 
soon  found  iiimself  well  ofif  with  affluence 
apparently  just  ahead  of  him. 

In  February,  1920,  the  market  "broke." 
This  meant  heavy  losses  for  him  and  he 
worked  day  and  night  to  "juggle"  his  orders 
so  as  to  save  some  of  the  loss.  At  length  one 
of  his  largest  customers  threatened  him  with 
suit  for  delayed  delivery.  This  was  the  situa- 
tion which  he  was  inadequate  to  meet.  On 
questioning  he  admitted  that  the  idea  oc- 
curred to  him,  "If  I  only  get  sick  perhaps 
they  would  take  pity  on  me  and  not  crowd 
me  too  hard.  Then  perhaps  things  might 
change  and  I  could  work  my  way  out  of  it." 
Almost  immediately  his  neurosis  developed. 

He  complained  of  some  of  the  symp- 
toms mentioned  and  was  advised  to  take  a 
rest.  With  his  wife,  he  went  to  a  nearby  sea- 
side resort  and  one  night  he  casually  men- 
tioned that  he  would  like  to  commit  suicide. 
At  this  his  wife  was  thoroughly  frightened 
and  began  to  treat  him  kindly  for  the 
first  time  in  years.  His  neurosis  now  rapidly 
became  worse,  for  it  acquired  further  value 
in  the  kindness  and  consideration  it  se- 
cured him  from  his  wife.  He  made  two  or 
three  half-hearted  attempts  at  suicide  but 
now  admits  that  he  never  did  them  except 
when  he  was  sure  he  would  be  rescued. 
While  in  a  sanitarium  with  psychotic  pa- 
tients he  picked  up  a  number  of  new  symp- 
toms and  much  medical  terminology.  The 
threat  of  a  suit  was  still  hanging  over  him 
and  his  wife  was  beginning  to  lose  patience 
will)  his  disease.  Syphilis  was  the  last  svmp- 
tiini  he  ac(|uircd  and  he  stated, "If  I  haven't 
got  syphilis  I  don't  know  what  is  the  mat- 
ter with  me  and  I  am  doomed."  On  advice, 
the  suit  ipiestion  was  settled  and  his  wife 
was  instructed  to  improve  her  attitude  and 
he  is  now  going  to  his  office  c\  erv  dav. 

TlIK    m.SS.\TISKIKP 

This  grou])  is  the  largest,   for  it  includes 
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the  great  majority  of  the  neuroses  of  busi- 
ness life.  We  nearly  all  belong  at  least  in  the 
borderland  of  this  group,  but  most  of  us  do 
not  develop  neuroses  to  solve  our  difficulties. 
The  neurosis  arises  in  the  individual  who 
likes  the  remuneration  he  gets  from  his  work 
but  dislikes  the  work  itself  and  the  type  of 
life  it  forces  him  to  lead.  The  symptoms  arc 
not  usually  severe  and  most  of  these  patients 
struggle  on  without  applying  for  medical 
aid.  However,  should  the  patient  suffer  an 
accident  for  which  the  employer  could  be 
held  responsible,  a  typical  traumatic,  litiga- 
tion neurosis  might  easily  appear.  Many  of 
these  patients  are  young  men  who  have 
ser\-ed  in  the  army  and  have  had  consider- 
able difficulty  in  readjusting  themselves  to 
civil  life.  Life  in  the  army,  while  not  an 
ideal  one,  nevertheless  is  not  totally  un- 
pleasant. It  has  its  advantages  in  the  strong 
patriotic  emotion,  a  certain  prestige,  and  a 
freedom  from  great  financial  worry  which 
appeal  even  to  the  moderately  indolent. 
These  cases  of  mine  might  just  as  well 
be  considered  "Post  Service  Neuroses"  as 
Neuroses  in  Business  Life.  As  a  rule  these 
patients  recover  rapidly  under  analytic  and 
suggestif>n  treatment. 

C.\SE  in.  Male,  age  twenty-five,  single. 
was  referred  for  examination  on  October  22. 
1920.  He  complained  of  depression,  sensa- 
tion of  pressure  in  the  back  of  the  head  and 
general  nervousness. 

History. — This  young  man  entc-rt'd  W'csl 
Point  Academy  in  1916,  and  failed  in  101^. 
Immediately  he  enlisted  as  a  private  in  the 
army  and  was  commissioned  Second  Lieu- 
tenant in  the  same  year.  He  did  nf)t  serve 
overseas  and  found  the  life  so  much  to  his 
liking  that  he  was  much  disappointed  when 
he  was  discharged  in  October,  1919.  l-'ollow- 
ing  this  he  did  nothing  for  three  months, 
seeking  to  find  himself  in  an  environment  he 
di.sliked.  in  January,  1920,  he  secured  a  posi- 
tion as  clerk  in  a  large  bank.  Although  his 
wf)rk  was  amply  efficient,  lie  yet  took  no 
pleasure  in  it.  He  still  longed  for  the  army. 
An  uncle,  whom  he  miub  admired,  was  a 
Colonel    and    it    liad   l.c-cii   his   ;iniliilion   ;iii(l 


that  of  his  mother  that  he  be  an  army  officer. 
During  the  summer  he  suffered  from  rest- 
lessness and  pressure  in  the  back  of  the  head 
and  was  given  a  month's  vacation.  On  his  re- 
turn to  work  his  attitude  toward  it  had  not 
changed  but  he  stuck  to  it  through  the  neces- 
sity of  earning  his  living.  In  the  early  part  of 
October  the  patient  contracted  a  severe  cold 
and  the  neurotic  symptoms  above  described 
returned.  He  felt  weak  and  fainted  while  at 
work  and  was  taken  home.  He  had  not  been 
able  to  work  since  and  was  still  in  doubt 
whether  he  would  return  to  the  bank  or  try 
to  get  into  the  army. 

C.vsE  IV.  Male,  age  twenty-eight,  single, 
was  referred  for  examination  December  11, 
1920.  He  complained  of  cold  sweating  of  his 
forehead  and  hands,  nervous  attacks,  pal- 
pitation of  the  heart  and  pains  in  the  back  of 
his  head,  all  of  about  one  month's  standing. 

History. — This  man  was  born  and  up  to 
1 91 7  had  spent  his  life  on  a  plantation  in  a 
far  southern  state.  He  went  into  the  army 
in  1917  on  the  draft,  but  did  not  care  for  it. 
In  December,  191 7,  he  contracted  pneumonia 
and  following  a  short  leave  at  home  he  re- 
turned to  his  company.  He  did  badly  from 
now  on  and  complained  of  his  heart.  In  the 
early  part  of  T918  he  was  discharged  from 
the  army  with  a  diagnosis  of  neurasthenia. 
Tliis  diagnosis  did  not  please  him  and 
after  his  return  home  his  cardiac  i)alpita- 
tion  persisted.  The  family  piiysician  diag- 
nosed "iiypertrophy  of  the  heart"  and  his 
cardiac  palpitations  .soon  disappeared. 

In  October,  1918,  he  came  up  to  New 
York  to  make  his  way  in  life.  While  he  loved 
the  ease  of  his  plantatif)n  life  yet  he  felt  the 
opportunities  too  limited  outside  of  a  big 
city.  At  first  he  worked  for  a  machinery 
company  and  in  January.  i<)20,  secured  a 
clerical  iio^ilioti  will:  a  (rust  company.  The 
work  was  not  difficnlt  l)ut  very  congenial, 
and  tlie  opjjortunities  for  advancement  ap- 
peak-d  to  liis  anibilion;  hut  boarding-house 
existence  and  ri(Hn);  in  crowded  subways 
was  most  distasteful  to  iiis  indolent,  com- 
fort-loving southern  temperament.  He  hated 
New  N'ork  and  all  New  York  meant  to  him. 
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except  the  chances  for  wealth.  He  stated 
that  if  he  had  money  he  would  not  live  in 
New  York.  His  condition  was  similar  to  that 
of  the  war  neurosis.  New  York  was  "the 
line"  for  him  in  which  he  was  forced  to  stay 
by  his  ideals  of  amljition.  His  plantation 
home  was  "Blijjhty,"  a  place  of  ease  and 
comfort.  In  a  man  who  had  pieviously 
had  neurotic  symptoms  directed  toward 
his  heart,  it  was  not  surprising  that  they 
should  have  again  localized  there  when 
he  found  himself  with  a  psychological 
conflict  to  solve.  A  further  complication  in 
his  life  may  have  acct)unted  for  some  of  the 
anxiety  symptoms  he  showed  (the  sweating 
and  nervous  attacks).  He  had  been  engaged 
for  the  past  eighteen  months,  but  felt  he 
could  not  marry  on  his  present  income.  He 
spent  most  of  his  spare  time  with  his  fiancee, 
and  the  repressions  he  forced  on  his  amor- 
ous instincts  may  have  been  an  added  etio- 
logical factor.  Anxiety  is  the  usual  coloring 
of  the  "Engagement  Neurosis." 

C.\SK  \'.  Male,  age  twenty-eight,  married, 
was  examined  May  7,  1920.  He  was  suffer- 
ing from  nervousness,  inability  to  concen- 
trate, and  morning  nausea  of  three  weeks' 
duration. 

History. — This  young  man  was  one  of 
those  fine,  clean-cut  specimens  of  young 
American  manhood  who  commanded  our 
troops  in  I'rance.  He  had  served  almost 
continuously  in  the  trenches  for  eighteen 
months  as  an  infantry  oflicer  in  two  Nation- 
al Guard  divisions  with  most  active  service. 
He  was  twice  promoted,  coming  out  at  the 
Armistice  as  Captain  of  Infantry.  During 
this  time  he  remained  continuously  with  his 
troops,  never  having  been  sent  back  for  any 
cause.  After  his  discharge  from  the  army  he 
entered  the  employ  of  a  business  house  and 
was  considered  a  most  valuable  employee. 
In  November,  1919,  he  married  and  his 
home  life  was  ideally  happy.  After  a  few 
months  he  began  to  be  dissatisfied  with  his 
work.  He  felt  his  opportunities  were  limited 
and  that  he  was  wasting  his  time.  He  wanted 
to  give  up  his  job  and  get  another,  but  felt 
he  could  not  do  so  with  bis  wife  to  support. 


His  position  now  paid  him  well  and  he  was 
certain  that  if  he  should  change,  his  salary, 
in  starting  with  a  new  concern,  would  be 
lessened.  With  the  high  cost  of  living  he  felt 
this  would  be  an  unnecessary  hardship  for 
his  wife.  He  began  to  lose  interest  in  his 
work  and  felt  that  he  was  not  doing  well,  al- 
though his  superiors  were  amply  satisfied. 
He  feared  he  was  not  making  good  and  this 
fear  was  the  reason  for  his  inability  to  con- 
centrate. His  mind  was  not  on  his  work. 
Soon  he  became  nauseated  in  the  mornings, 
while  riding  in  the  subway  on  his  way  to  his 
place  of  business.  He  would  have  to  leave  the 
car  a  station  or  two  before  his  destination 
because  he  feared  he  would  vomit.  He  never 
did,  however.  He  blamed  the  air  in  the  sub- 
way for  his  nausea  and  went  downtown  on 
the  elevated  road.  The  result,  however,  was 
the  same;  he  became  nauseated  and  had  to 
leave  the  train  and  walk  the  rest  of  the  way. 
He  then  tried  going  to  work  on  the  surface 
car,  with  exactly  the  same  result.  It  was  ob- 
vious that  his  nausea  was  occasioned  not  by 
riding  in  cars  but  by  his  dislike  for  his  work 
and  place  of  business.  It  is  cheering  to  note 
that  he  never  was  nauseated  when  riding 
home  in  the  more  crowded  subway  at  night. 
In  t;dking  over  the  matter  with  his  superiors 
he  discovered  that  his  opportunities  in  the 
company  were  much  greater  than  he  had  be- 
lieved and  his  svmptoms  soon  disappeared. 

THE  C.KNKKALI.V   M.\I..\Dj  ISTEn. 

Possibly  it  is  not  proper  to  include  this 
group  in  this  paper,  for  the  difficulties  of 
these  individuals  in  business  life  are  only  a 
part  of  their  general  maladjustment.  The 
maladjustment  to  the  home  life  is  of  much 
greater  imjiortance.  and  the  work  is  a  means 
of  escape  from  the  home  as  in  the  case  I  re- 
port. However,  these  cases  deserve  con- 
sideration, for  they  are  the  ones  that  after  a 
slight  trauma  most  easily  become  typical 
litigation  neuroses. 

C'.xsK  VT.  Female,  age  twenty-.seven. 
single,  was  referred  for  examination  on  Oc- 
tober 25,  1920.  She  complained  of  inability 
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to  do  her  work  as  she  used  to,  poor  appetite, 
disturbing  dreams,  trembling  of  the  hands 
and  knees,  pain  around  her  heart,  fatigable- 
ness,  excessive  perspiration  and  "nervous- 
ness" (anxieties). 

History. — This  girl  was  the  eldest  child 
and  only  daughter  of  a  family  of  four  chil- 
dren. She  had  always  been  kept  very  close  to 
the  home  and  was  apparently  nuich  attached 
to  her  rather  domineering  mother.  She  had 
few  friends  and  no  men  friends,  as  her  par- 
ents did  not  approve  of  the  men  she  met. 
Her  life  at  home  was  quite  colorless  and  un- 
interesting. In  November,  1919,  she  secured 
employment  in  a  banking  house.  She  was 
conscientious  and  capable  and  was  given  an 
excessive  amount  of  work  to  do  with  insuf- 
ficient help.  Often  she  would  have  to  sort 
and  distribute  4,000  checks  a  day  and  remain 
at  her  work  nine  to  twelve  hours  at  a  time. 
She  did  not  complain  of  this,  for  she  loved 
her  work  and  took  an  enormous  amount  of 
pride  and  pleasure  in  it.  It  was  her  only  in- 
terest and  the  only  self-expression  in  her 
life.  She  became  fatigued,  and  many  nights 
after  getting  home  late  would  fall  asleep  be- 
fore her  dinner  was  ready.  She  cut  herself 
off  from  all  entertainments  and  amuse- 
ments. 

Such  a  strain  could  not  contiiuic,  and  in 
July,  1920,  she  had  a  "nervous  breakdown." 
She  trembled  violently '  when  starting  for 
work  one  morning  and  was  put  to  bed.  Fol- 
lowing this  her  neurosis  developed  rapidly, 
the  symptoms  above  enumerated  appeared, 
and  she  was  given  a  long  vacation.  In  Sep- 
tember she  went  to  the  country,  l)ut  sprained 
her  ankle  after  three  days  and  had  to  return 
home.  As  her  fatigue  disappeared  lur  mu 
rotic  symptoms  persisted.  Tliis  girl  liad 
learned  Init  two  methods  of  meeting  her 
p.sychic  problem.  One  was  overwork  and  the 
f>ther  the  neurosis.  Neither  was  satisfactory 
and  she  was  face  to  face  witli  a  real  (juan- 
dary.  She  decided  to  return  tn  wurk,  Inil 
when  starting  on  the  morning  of  ( )ct()l)er 
J 8th,  she  became  unconscious  while  stand- 
ing up  in  the  hallway  of  her  aparlniinl.  Sin- 


was  stiff  and  rigid  when  put  to  bed,  and  she 
remained  unconscious  for  one  hour.  She  felt 
weak  and  "shot  to  pieces."  The  next  day  she 
had  recovered.  Following  advice  to  work 
less,  and  play  more  away  from  her  home. 
she  has  made  a  very  good  recovery. 

The  great  amount  of  enthusiasm  this 
young  woman  put  into  her  work  shows  that 
her  work  was  to  her  a  substitute  for  some 
other  interest  she  could  not  express,  and, 
while  it  undoubtedly  kept  her  mind  off  other 
things  and  was  emotionally  satisfactory, 
still  the  gradually  increasing  fatigue  made  it 
physically  impossible  for  her  to  continue 
this  mode  of  expression ;  hence  the  neurosis 
as  the  only  means  left  for  self-expression 
and  getting  away  from  her  problems. 

The  similarity  between  the  neuroses  of 
business  life  and  the  war  neuroses  is  cjuite 
obvious,  and  one  wonders  why  they  are  not 
more  common.  Certainly,  business  life  in  a 
large  city  like  New  York  is  artificial  enough, 
and  it  is  surprising  that  the  human  animal, 
developed  under  such  different  conditions, 
is  pyschologically  able  to  endure  it.  Dissatis- 
faction is  ever  rife  throughout  industrial 
life  and  tlie  neurosis  is  a  way  out  of  a  clilTi- 
cult  problem. 

When  an  injury  for  wliicli  an  employer 
can  be  held  responsilile  occurs  such  dissatis- 
faction can  l)e  capitalized  unconsciously  and 
the  traumatic  neurosis  becomes  the  logical 
secpience.  Bailey  has  emphasized  tlie  other 
side  of  this  same  picture  in  describing 
his  ex|)eriences  in  the  wreck  of  a  "I'anker's 
Special."  Of  tlie  150  men  on  this  train,  all 
men  of  ])osilion  and  fairly  well  satisfied  with 
tlieir  lives,  "not  a  single  one  developed  a 
trruimatic  neurosis  and  no  claims  of  any  im- 
portance were  l)rouglit  against  the  railroad 
company." 

RKKI'-.KI'.NCICS 
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The  svndroiiiL'  of  the  cerebello-pontine 
angle  is  now  so  well  known  as  to  lend  par- 
ticular interest  to  its  variants  in  which  the 
symptom-complex  is  so  incompletely  devel- 
oped as  to  invite  lively  diagnostic  contro- 
versy. The  following  case  is  an  instance  of 
this  nature: 

The  patient,  M.  G.,  female  (No.  30635, 
admission  No.  69521),  was  admitted  to  the 
Vanderbilt  Clinic  January  12,  1921.  She  is 
twenty-one  years  of  age,  American. 

liiSTouN'.  Complaints. — Thepatient  com- 
plains of: 

(a)  y\n  inabilitx'  to  see  straight,  this  being 
a  tendenc\-  to  see  two  objects  or  possibl\' 
merely  a  blurring  of  images. 

(&)  Dizziness;  everything  goes  up  and 
down  with  some  tendency  to  go  to  the  right. 
This  phenomenon  is  produced  by  turning  the 
head  to  the  right  when  looking  at  an  object. 

((•)  An  im])airment  <if  bearing  on  the  left 
side. 

((/)  Unsteadiness  in  walking  due  to  trou- 
ble with  the  left  lower  extremitv. 


(/)  She  feels  cold  and  hot  objects  more 
in  the  left  side  of  the  mouth. 

(in)  A  queer  feeling  in  the  left  outer 
thigh.  This  was  preceded  by  a  creaking  feel- 
ing with  pain  in  this  location.  She  also  has  a 
lame  feeling  in  the  left  leg  near  the  knee 
after  walking. 

(»)  When  she  stoops  and  gets  up  there  is 
some  buzzing  in  the  left  ear;  but  ear  noises 
do  not  appear  to  have  been  otherwise  pres- 
ent. There  is  apparently  some  feeling  of  rush 
of  blood  to  the  head  when  stooping. 

Further  description  in  detail  of  the  symp- 
toms just  enumerated: 

(a)  The  inability  to  see  straight  was  first 
noticed  toward  the  middle  or  end  of  191 8. 
For  example,  when  she  went  to  church  and 
looked  at  the  minister  he  would  appear  to 
have  two  heads,  one  above  the  other,  which 
would  come  together  if  she  looked  at  him 
steadily  long  enough.  Signs  were  blurred. 
She  could  see  all  right  with  one  eye.  either 
left  or  right,  but  there  was  an  micomfortable 
feeling  around  the  left  eye,  so  she  closed 
that  one.  This  trouble  began  graduallv.  She 


(e)    Weakness,  tremor  and  unsteadiness     thinks  it  is  affected  bv  fatigue  and  is  getting 


of  the  left  hand. 

(/)  Docs  not  think  as  clearly  as  formerly. 
feels  stupid  and  sleepy. 

(g)  Cannot  chew  well  on  the  left  side, 
cannot  bite  as  well,  and  food  gets  lodged 
there. 

(h)  Several  attacks  of  severe,  lightning, 
burning  pains  in  the  left  check  near  the  nose. 

(i)  Deeper  pains  which  appear  to  go 
through  the  head  on  the  left  side  from  f<ire- 
head  (supra-orbital  region)  to  occiput. 

(/)  A  feeling  in  tiie  head  as  though  the 
left  eyebrow  wanted  to  pull  upward,  mak- 
ing her  wish  to  pull  it  down, 

(k)  Suboccipital  pains. 


worse. 

(&)  The  "dizziness"  began  probably  to- 
ward the  end  of  1918  or  early  in  1919.  As 
already  stated,  this  appears  to  consist  of  a 
wavering  of  olijects  which  seem  to  go  up, 
together  with  a  tendency  to  go  to  the  right 
and  get  hazy.  This  sensation  is  produced  by 
turning  the  head  to  the  right  when  looking 
at  an  object.  It  is  worse  just  after  getting 
up  and  is  made  wor.se  by  anything  which 
"puts  her  in  bad  condition,"  e.g.,  lack  of 
sleep.  If  .>;he  has  had  a  good  rest  it  does  not 
bother  her.  This  dizziness  is  getting  worse. 

(c)  The  impairment  of  hearing  on  the  left 
side  was  noticed  first  aliout  Tulv  or  .\ugust. 
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1919,  and  apparently  came  on  with  the  rest 
of  the  earlier  symptoms.  It  has  grown  worse. 

(d)  The  unsteadiness  in  walking  has  been 
noticed  since  about  July  or  August,  1919.  It 
has  bothered  her  especially  in  going  down- 
stairs. In  walking  she  stubs  the  left  toe..  She 
thinks  the  left  foot  does  not  go  straight  on 
account  of  weakness.  A  lurching  and  un- 
steadiness of  gait  is  attributed  more  to  this 
than  to  the  dizziness,  and  can  be  corrected 
bv  paying  attention  to  it  rather  than  by  look- 
ing at  it.  This  trouble  has  developed  grad- 
uallv  and  she  thinks  it  is  still  getting  a  little 
worse. 

(e)  The  trouble  with  the  left  hand  has 
developed  more  rapidly  than  the  trouble  with 
the  left  foot.  In  191 7  she  could  play  the 
piano,  but  the  left  hand  was  weaker.  There 
was  no  "jumping"  then.  July.  1919,  she  first 
noticed  that  she  could  not  play  the  piano  at 
all  with  the  left  hand,  the  fingers  would 
shoot  off  and  hit  the  wrong  keys.  Two 
months  ago,  she  especially  remembers,  she 
picked  up  a  glass  while  talking  to  her  mother, 
and,  as  if  some  one  hit  her  hand,  it  flew  out 
of  her  hand  and  was  broken  on  the  floor. 
The  first  indications  of  the  trouble  were  thus 
apparently  noticed  three  years  ago  in  play- 
ing the  piano,  and  consisted  of  a  "weakness" 
of  the  left  hand,  which  was  not  more  easily 
fatigued  but  just  weaker  than  formerly.  The 
"jumping,"  which  came  later,  is  worse,  but 
not  the  weakness. 

(/)  The  stupid,  sleepy  feeling  was  noticed 
first  in  1917,  and  was  worst  in  May,  1919. 
She  thinks  this  began  with  the  rest  of  the 
earlier  symptoms.  She  also  thinks  her  nuni- 
ory  is  not  quite  as  good  as  frtrmerly ;  for  ex- 
ample, .she  does  not  remember  dates  well. 
There  has  not  been  much  change  since  May, 
H)[(j,  but  it  is  possilily  somewhat  worse. 

(g)  The  weakness  in  chewing  on  the  left 
Nide  she  thinks  was  first  noticed  in  the  sum- 
mer of  1918.  It  is  getting  worse. 

(h)  The  attacks  of  jtain  in  the  left  cluck 
first  occurred  in  May,  1919.  They  began  sud- 
denly and  were  like  a  red-hot  shooting  feel- 
ing, each  lasting  a  sec(jnd.  They  were  very 
severe  and  occurred  on  an  average  twice  a 
(lav  for  a  period  of  aliout  a  week.  In  ()c[<i]n-r. 


1920,  she  had  another  attack.  The  pains  were 
still  more  severe  and  she  felt  as  though  the 
face  were  drawn ;  tears  came  to  the  left  eye. 
The  pain  lasted  half  a  minute  and  she 
had  two  more,  the  last  for  about  a  minute. 
She  also  had  other  stabs  while  eating  which 
would  make  her  stop  and  cry  out.  These 
pains  only  occurred  for  about  two  days  and 
she  has  had  none  since.  She  thinks  possibly 
they  ma}'  ha.ve  been  evoked  by  washing  the 
face  or  eating ;  at  least  they  came  on  then. 

(/)  The  deeper  pains  from  forehead  to  oc- 
ciput are  not  severe.  They  were  first  noticed 
about  June  or  July,  191 9.  They  occur  about 
once  a  week.  They  are  not  getting  worse. 

At  the  same  time  there  have  been  some 
pains  in  the  left  back  of  the  neck,  not  severe 
but  more  disagreeable.  These  date  from 
1918,  and  have  gotten  better.  They  arc  dif- 
ferent from  the  suboccipital  pains. 

(7)  The  pulling  or  drawing-up  feeling  in 
the  left  eyebrow  (not  eyelid,  apparently)  is 
not  accompanied  by  any  visible  drawing  up, 
nor  has  any  facial  twitching  been  noticed ; 
but  she  associates  it  with  the  wider  palpebral 
fissure  on  that  side  which  she  has  noticed. 
The  feeling  first  occurred  in  191 7,  and  to- 
gether with  the  trouble  in  the  hand  was  the 
first  thing  noticed.  It  is  somewhat  better 
now. 

(k)  The  sul)occi|)ital  pains  were  first  no- 
ticed the  last  of  1919.  They  have  not 
troubled  her  much.  They  are  caused  by  turn- 
ing the  head  to  the  left  or  bending  it  back. 
After  this  llu-  i|ueer  pain  comes  on,  not  in- 
tense nor  sharp,  more  dull.  It  couk's  on  witli 
a  rush  as  though  biodd  or  sutnelliiiig  ruslied 
in.  Tliev  are  getting  worse. 

( / 1  The  iiie(|uality  of  teniperatui"e  sense  in 
tin-  icdli  un  tlie  two  sides  ni  tlie  mouth  has 
liecn  noticed  for  less  than  a  year.  This  is  get- 
ling  a  little  worse.  It  consists  of  a  hyper- 
sensitiveness  of  the  left  teeth  to  hot  and  cold. 
The\   are  not  over-sensitive  to  biting  hard. 

( ;/;  )  The  i)eculiar  feeling  in  the  left  thigh 
a|)pears  to  consist  of  a  weak  feeling  similar 
to  that  in  the  left  hand.  After  walking  she 
has  a  lame  feeling  there,  never  severe.  The 
weak  feeling  was  first  noticed  in  the  la.st  of 
i()i<)  and  is  getting  worse. 
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(h)  The  buzzing  in  the  left  ear  after 
stooping  is  very  sHght  and  ck^es  "not  amount 
to  anything." 

(o)  After  stooping  there  is  a  feeling  of 
rush  of  blood  and  things  get  dark.  This  was 
first  noticed  in  July,  1919,  and  has  not  been 
noticed  since  last  summer. 

(/>)  Looking  to  the  right  feels  uncomfort- 
able in  or  around  the  left  eye. 

Birth. — The  patient  has  been  told  by  her 
mother  that  instruments  were  used  at  her 
birth  and  that  a  scar  on  her  left  temple  is  due 
to  that. 

Dcvclopuicnt. — She  also  has  been  told  that 
she  began  to  walk  at  sixteen  months  and  to 
talk  at  about  the  usual  time.  She  was  fed 
Mellin's  Food  when  a  baby  and  suffereil 
from  malnutrition. 

Injuries,  Diseases,  etc. — There  is  no  his- 
tory of  injuries  of  impcjrtance  to  head  or  to 
other  parts  excepting  possibly  an  injury  to 
the  left  ankle  three  years  ago  in  which  it  was 
wrenched  badly  and  had  to  be  bound  u]). 
Adenoids  were  removed  at  four  years  of  age. 
There  is  no  history  of  convulsions,  loss  of 
consciousness,  paralysis  or  disturbances  of 
speech.  There  is  no  history  of  headache.  The 
patient  only  remembers  having  had  three  in 
her  life  including  one  severe  one  two  years 
ago.  She  has  had  attacks  of  vomiting  with 
nausea.  The  vomiting  was  forcible  and  pre- 
ceded by  nausea.  This  occurred  every  morn- 
ing on  getting  up,  before  lireakfast.  There 
was  no  food  in  the  vomitus,  which  was 
bright  \cllovv  and  bitter.  Sometimes  she  felt 
nausea  again  at  about  eleven  in  the  morning, 
but  did  not  vomit,  after  which  she  had  no 
more  nausea  nor  vomiting  for  the  rest  of  the 
day.  The  vomiting  began  in  October,  1920, 
and  l.'isted  till  Christmas  or  January.  It 
was  attributed  Ijy  the  patient  to  some  bail 
news  she  had  received.  For  the  last  few  years 
her  stomach  has  been  more  easily  upset  by 
fatigue  and  there  have  been  nausea  and  oc- 
casional ([uick  vomiting  but  not  frecpient 
attacks  like  the  above.  This  is  attributed  by 
the  patient  to  the  work  she  took  u])  then  on  a 
farm.  A  severe  bilious  attack  with  headache 
in  May,  191 9,  is  recalled  by  the  patient,  the 
first  vomiting  with  hriglit  xcUow  l)ile. 


In  infancy,  the  patient  had  an  otitis 
in  one  ear.  Thinks  it  was  the  left  ear. 
She  had  measles  at  two  years,  chickenpox 
and  mumps  at  nine  years.  She  never  had 
diphtheria,  influenza,  malaria,  meningitis, 
kidney  trouble,  whooping  cough,  pneumonia, 
rheumatism,  scarlet  fever,  syphilis  or 
ty]jhoid. 

Habits  and  General  Physiological  Status. 
— There  is  either  no  excessive  or  no  use  at 
all  of  tea,  coffee,  alcohol  and  tobacco.  She 
sleeps  well  except  that  her  sleep  is  inter- 
rupted by  nocturia  once  a  night,  after  which 
she  does  not  fall  asleep  for  an  hour.  The 
nocturia  began  last  November.  She  has  no 
appetite,  the  loss  apparently  beginning  since 
1 91 7.  She  is  never  thirsty.  Her  bowels  are 
regular.  In  1919  she  suffered  from  constipa- 
tion. There  is  no  history  of  fever  nor  of  any 
significant  change  of  weight.  Menstruation 
has  been  very  irregular,  having  occurred  as 
follows:  May,  1919,  July  4,  1919,  last  of 
September,  191 9,  January,  1920.  It  was  then 
regular  till  June  17,  1920,  and  there  has 
been  none  since.  When  it  occurs  it  lasts  four 
to  six  days,  the  amount  being  small.  She  was 
never  absolutely  regular.  There  has  been  no 
dysmenorrhea.  She  had  a  leucorrhea  in  191 7. 
Dr.  Marion  Kenworthy,  to  whom  we  are  in- 
debted for  the  case,  has  inc|uired  into  this 
and  thinks  it  was  simply  a  catarrhal  condi- 
tion aggravated  by  standing  a  great  deal. 

Family  History. — The  patient  knows  of 
no  miscarriages  nor  stillbirths  by  her  mother, 
who  has  not  lost  any  children  after  birth.  She 
has  one  sister  eleven  years  old,  a  bright 
healthy  child,  who  had  one  convulsion  (at- 
tack of  stiffening)  at  two  and  one  half  years 
of  age,  attributed  to  an  indiscretion  of  diet. 
Her  father  was  drowned  at  forty-five  years 
of  age.  Her  mother  is  living  and  was  well 
till  last  year.  She  worries  and  has  "neuritis" 
and  a  "bad  heart."  She  is  forty-three  years 
old.  \o  similar  trouble  is  known  in  the 
family.  .\n  aunt  has  some  nervous  trouble. 

NEUROLOGICAL    EXAMIN.XTIOX 

X'oLiNT.xRY  Motor  Systkm.  Ahnoruial 
.Ittitudes  and  Peforwities. — No  deformities 
were  noted.  When  the  upper  extremities  are 
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extended  in  front,  the  left  tends  to  assume  a 
position  lower  and  more  outward  than  the 
right. 

Gait. — The  gait  with  the  eyes  open  is 
somewhat  irregular  and  ataxic.  There  is  no 
change  when  walking  on  heels  or  toes  but 
she  walks  more  poorly  on  a  straight  line. 
She  walks  backwards  rather  better  than  for- 
wards and  runs  better  than  walks.  The  Four- 
nier  tests  showed  disturbance  but  not  as 
marked  as  would  be  expected.  The  greatest 
change  was  when  walking  with  the  eyes 
closed.  She  then  staggered  very  badl\ . 

Coordination. — The  patient  is  right-hand- 
ed. Standing  with  the  feet  together  and  eyes 
open,  she  shows  some  unsteadiness.  On  clos- 
ing the  eyes  the  unsteadiness  is  increased  and 
she  tends  to  fall  to  the  left.  This  tendency  is 
not  altered  by  turning  the  head  to  the  left  or 
right  but  appears  to  be  diminished  by  bend- 
ing the  head  forward  or  backward.  She  can 
stand  on  the  right  foot  but  not  on  the  left. 
The  finger-to-nose  test  is  performed  normal- 
ly with  the  right  hand  but  the  left  shows 
ataxia  and  dysmetria,  i.e.,  the  nose  is  missed 
and  the  movement  is  performed  with  irregu- 
larities both  lateral  and  vertical  (non-moto- 
facient)  and  in  the  plane  of  movement 
(motofacient  and  dysmetric).  The  perform- 
ance is  not  very  markedly  affected  l)y  closing 
the  eyes,  but  it  is  interesting  to  note  that 
there  is  at  times  more  improvement  when  the 
patient  does  it  slowly  with  the  eyes  open  and 
looking  at  the  finger  than  when  she  does  it 
rapidly  looking  at  it,  as  compared  with  the 
eyes  closed.  In  the  former  case  there  is  ap- 
parently more  time  for  correction  by  the  eye 
and  probably  also  ))y  muscle-tcndfin  sensa- 
tions. 

The  fingers-t(;-lliunil)  test  is  iRTfniiiKd 
normally  with  the  riglil,  alaxicnlly  willi  11k- 
left  fingers. 

Pointing  and  pass-pointing  is  iterfnmiid 
normally  with  the  riglit  up|)er  extreuiily. 
With  the  left  there  is  a  marked  tendency  to 
deviate  to  the  left.  Quite  often  the  movement 
begins  with  a  marked  deviation  to  the  left 
and  is  then  brought  back  to  the  proper  point 
as  though,  aware  l)y  muscle-tendon  sense  of 
the  deviation,  the  [)atient  corrects  it. 


The  heel-to-opposite-knee  test  is  per- 
formed normally  on  the  riglit.  On  the  left 
the  foot  overreaches,  often  misses  the  knee 
and  passes  along  the  shin  with  a  very 
wabbly  movement. 

Adiadochokinesis  is  present  on  the  left. 
Besides  the  above  tests  dysmetria  is  also 
shown  by  stopping  abruptly  in  elevating  and 
bringing  the  left  arm  down  in  front,  in  supi- 
nation, pronation,  etc. 

If  the  arms  are  extended  and  the  palms  of 
tlie  hands  rest  on  those  of  the  examiner,  the 
patient  being  told  to  let  the  weight  rest  on 
the  examiner's  hands,  sudden  removal  of  the 
examiner's  hands  causes  the  left  hand  of  the 
patient  to  fall  further  than  the  right.  When 
the  patient's  arms  and  hands  are  extended 
forward,  eyes  closed,  a  smart  tap  elicits  more 
rebound  on  the  left.  Sudden  release  of  the 
fle.xed  forearm  elicits  more  rebound  on  the 
left. 

When  the  arms  are  extended  in  front, 
eyes  closed,  the  left  arm  tends  to  sink  and 
occasionally  deviate  outward. 

Skilled  Acts. — The  handwriting  shows  no 
abnormality.  It  is  rather  irregular  but  was 
performed  quickly  and  easily.  The  speech  in 
conversation  and  test  phrases  is  normal. 

.Ibnormal  Involuntary  Movements.  — 
When  the  upper  extremities  are  extended  in 
front  there  are  irregular  jerky  movements  of 
the  left  fingers.  These  appear  to  be  present, 
in  nnich  less  degree,  in  the  right  hatul. 

Rcfle.ves. — Deep.  These  arc  active  on  both 
sides.  The  left  patellar  has  perhaps  some- 
what more  amplitude  tlian  tiie  right  and  is 
pendulous.  There  .'irc  no  crossed  or  un- 
crossed tibio-adductor  (])criosleal )  redoxes 
and  no  ankle  clotuis. 

Superficial.  The  alHloniinais  are  fairly 
active  and  equal.  There  is  no  r>;iirinski  nor 
any  of  its  modifications. 

Mu.<icle  Strength. — In  general  on  the  left 
si(li>  tlu-re  appears  to  be  slightly  less  strength 
lliaii  oil  tlie  right,  liardly  more  perhaps  than 
tile  normal  difference.  Some  of  the  opposed 
passive  movements,  however,  show  remis- 
sions of  tension  followed  by  f|nick  corrective 
contractions,  i.e.,  llic  position  of  tlic  part  is 
not  held  stcadilv. 
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Muscle  Status. — The  left  upper  extremit\- 
shows  a  slight  hypotonia  as  compared  with 
the  right — more  flahby,  but  not  markedly 
more  extensible  except  the  thumb,  which 
the  patient  says  has  always  l)ccn  "double- 
jointed." 

Abnormal  Associated  Movements. — There 
is  no  sign  of  Hoffman,  no  thumb  sign  nf 
Klippel-Weil.  no  tibialis  sign  of  Striim]Kll. 
and  no  inability,  when  recumbent,  to  hold  up 
both  lower  extremities  (Grasset-Bychow- 
ski).  On  sitting  up,  or  trying  to,  the  left 
lower  extremity  is  elevated  more  than  the 
right. 

General  Sensory.  Face. — In  general  cot- 
ton tickles  more  on  the  right,  but  in  the  left 
maxillary  region  there  is  a  peculiar  numb, 
tingling  sensation.  The  left  half  of  the 
tongue  shows  marked  diminution  of  sensi- 
bility to  contact  (toothpick).,  to  pin  point, 
and  to  cool  and  warm.  The  floor  of  the 
mouth  shows  diminution  to  contact.  Pain 
and  temperature  not  tested.  The  floor  of  the 
mouth  outside  the  gums,  the  inner  surface  of 
the  lower  lip,  the  oral  surface  of  the  cheeks 
and  the  outer  surface  of  the  chin  appear  to 
show  only  a  slight  diminution  on  the  left. 
The  roof  of  tlie  mouth  appears  to  show  no 
change. 

There  was  not  a  thorough  sensory  exam- 
ination made  of  the  trunk,  but  the  extremi- 
ties showed  no  changes  in  touch  nor  of  the 
sense  of  position  and  movement.  There  is 
possibly  a  ver}'  slight  diminution  of  tem- 
perature sense  (warm)  on  the  right  (liaiid 
and  neck),  but  it  is  too  slight  and  diniblful 
to  constitute  a  reliable  diagnostic  sign. 

Cranial  Nerves.  Olfactory. — .Smell  i> 
normal  (oil  of  cloves). 

Optic  and  oculo)notor  apparatus. — The 
following  is  a  report  by  Dr.  Conrad  Berens 
of  an  examination  made  by  him: 

The  patient  complained  that  her  eyes 
jerked  and  things  became  blurred  when  she 
looked  to  the  left.  There  was  double  vision 
at  times.  Her  previous  eye  history  was  nega- 
tive except  that  she  had  worn  glasses  for  one 
year  at  the  age  of  sixteen.  Her  present  eye 
trouble  commenced  in  ic)iQ  with  blurring  of 


objects  upon  looking  t<j  the  left.  She  has 
noticed  vertical  diplopia  at  times  during  the 
last  year. 

Vision  in  the  right  eye,  20/20,  corrected 
under  homatropine  to  20/20  plus  by  a  +.25 
cylinder  axis  75°.  Vision  in  the  left  eye, 
20/30  plus  corrected  by  a  -f-.25  cylinder  axis 
i)0^'  to  20/20  plus. 

The  pxipillary  distance  was  64  millimeters; 
near  point  of  convergence,  160  millimeters 
from  the  cornea  (it  should  be  under  75  mil- 
limeters to  be  normal).  The  near  point  of 
accommodation  from  the  cornea,  in  the  right 
eye  is  120  millimeters,  and  in  the  left  eye 
128  millimeters  (this  is  nearly  normal  for 
her  age,  no  millimeters  being  absolutely 
normal ) . 

The  muscle  Ijalance  showed  for  6  meters  i 
prism  diopter  of  exophoria  and  6  prism  di- 
opters of  right  hyperphoria.  Nystagmus  was 
the  most  marked  sign  revealed  by  inspection. 
With  the  eyes  fixed  for  distance,  the  right 
eye  showed  rotary  nystagmus,  irregularly 
rhythmical  with  a  slight  occasional  vertical 
jump,  slow  movement  clockwise.  The  left 
eye,  rotary  nystagmus  with  an  occasional 
vertical  jump,  slightly  greater  amplitude  than 
the  right  eye;  slow  movement  clockwise. 
Rate,  ninety  a  minute  for  rotary  component 
and  ten  a  minute  for  the  irregular  vertical 
component.  Upon  looking  down  the  nystag- 
mus disappears.  Looking  up  and  to  the  right, 
horizontal  amplitude  ,^  millimeters,  140  a 
minute;  slow  component  to  the  left.  Looking 
u]),  slight  rotary  component  noted.  Eyes  up 
and  to  the  left,  horizontal,  vertical  and  slight 
niiaiN  n\stagmus;  small  am|)litude,  rate  130 
a  minute.  To  the  left,  horizontal  nystagnuis. 
I  _^o  a  minute ;  slow  component  to  right,  amp- 
litude, 6  millimeters:  slight  rotary  compon- 
ent. 

Tension  normal  in  i)oth  eyes. 

Fields  for  form  and  color.  Right  eye  nor- 
mal. The  field  for  form  and  color  in  the  left 
eye  was  slightly  contracted  above  and  tein- 
porally  (possibly  due  to  the  nystagmus). 
The  blind  spots  were  normal  at  75  centi- 
meters. 

The  eyelids  and  lachrymal  apparatus  were 
normal  except  that  the  left  palpebral  fissure 
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was  larger  than  the  right  and  there  was  a 
sUght  Stellwag  sign  on  the  left  side.  She 
winked  more  on  the  right. 

The  ocular  movements  showed  spasms  and 
weakness  of  several  muscles,  but  the  only 
constant  insufficiency  was  that  of  the  left  ex- 
ternal rectus. 

Diplopia  fields  plotted  on  the  tangent 
screen  showed  vertical  diplopia  in  all  fields. 
more  marked  looking  to  the  left  but  not  in- 
creased by  looking  up  or  down.  The  right 
was  the  higher  eye.  The  conjunctiva  was 
normal.  Left  cornea  slightly  insensitive  to 
tactile  stimulation. 

Irides  reacted  normally  to  direct  and  in- 
direct light,  accommodation  and  converg- 
ence, and  to  ciliospinal  reflex  stimulation. 

Pupils  fi.xed  for  6  m.  in  a  moderate  il- 
lumination, 4  mm.  in  diameter,  equal  and 
regular  in  outline. 

Media  and  fundi  were  normal. 

Acoustic  Nert'c. — Hearing  is  diminished 
on  the  left,  both  air  and  hone  conduction  lie- 
ing  involved. 

Dr.  Randal  Hoyt  was  asked  to  test  the 
acoustic,  especially  the  vestibular  portion. 
The  following  is  his  report.  It  must  be  noted 
that  his  suggestions  as  to  localization  were 
based  on  his  vestibidar  findings  considered 
by  themselves: 

Auditory  Stattix. — Tinnitus  was  not  pres- 
ent. Whisper,  right  20/20,  left  10/20.  Tun- 
ing fork  tests.  C.  128,  right  20/20,  left  10/20 
in  both  air  and  bone  conduction.  A.C.  greater 
than  B.C.  C.512  not  heard  in  left  ear. 

Vestibular  Status  (pre-rotatory). — S])oii- 
taneous  vertigo  was  not  present.  Nystagmus, 
fine,  on  lofjking  to  right ;  coarse,  on  looking 
to  left.  Balance:  sini.stro|)ulsion  (  ?)  ;  retro- 
pulsion  on  walking  backwards.  Pointing 
tests,  dysmetria  with  kit.  no  deviatory 
movements. 

Rotation  Tests. — Series  i.  Upright  Posi- 
tion: d  )  Direction  of  rotation  is  recognized 
instantly.  (2)  Duration  of  mr)vement  after 
sensation  of  having  stoi)|)ed  has  been  signi- 
fied, right  gre;iter  than  left.  (3)  Sensation  of 
rf)tating  in  reverse  direction  is  induced  on 
right  by  two  revolutions,  on  hit  liy  niic-li.-ilf 
revolution. 


Series  2.  Lateral  Falling  Position  (head 
bent  forwards,  face  parallel  with  floor) : 
( I )  Falling  in  direction  of  rotation  is  in- 
duced by  sixteen  revolutions  to  right  and 
three  to  left.  (2)  Sensation  of  falling 
opposite  to  direction  of  rotation  is  not  in- 
duced b)-  revolution  to  right  or  left. 

Series  3.  Dorsoventrad  Falling  Position 
(head  lient  forwards,  face  turned  to  left) : 

( 1 )  Falling  forwards  is  induced  by  three 
revolutions  to  right  and  also  three  to  left. 

(2)  Sensation  of  falling  backwards  is  in- 
duced by  three  re\-olutions  to  the  left  but  not 
to  the  right.  (3)  Sensation  of  falling  for- 
wards is  induced  by  three  revolutions  to  the 
left  but  not  to  the  right.  Slight  nausea  in- 
duced by  falling  tests.  No  vomiting  induced 
by  tests.  No  pallor  induced  by  tests. 

Nystagiints. —  Rotation  to  right  causes 
coarse  nystagmus,  already  present  on  looking 
to  left,  to  take  character  of  vestibular  (fine) 
nystagmus.  It  completely  inhibits  the  fine 
nystagmus  that  is  present  when  patient  looks 
to  right.  Rotation  to  left  causes  fine  nystag- 
mus, already  present  on  looking  to  right,  to 
become  more  intense  and  then  coarse  for  a 
few  seconds.  It  does  not  influence  the  coarse 
nystagmus  that  is  present  when  patient  looks 
to  left. 

Analysis. — Tiie  hearing  tests  show  that 
the  left  auditory  nerve  is  involved ;  they  also 
show  that  it  has  not  been  completely  de- 
stroyed. The  fine  nystagmus  on  looking  to 
the  right  is  similar  in  character  to  tliat  pro- 
duced by  rotation  to  the  left  in  normal  indi- 
viduals. It  is  what  might  be  expected  were 
impulses  from  the  right  labyrinth  predom- 
inant over  those  coming  from  the  left.  The 
inhibition  of  this  nystagmus  by  rotation  to 
the  right  indicates  that  this  discrei)ancy  has 
been  e(|ualized.  The  fact  that  vertigo  to  the 
riglil  can  be  induced  by  one-lialf  rcvoiuti(^n 
tii  (111-  lel'l,  is  arcdunU-d  I'nr  on  llic  same 
b;isis. 

TIh-  r,-iilurc  111  induce  pass-pointing  by  ro- 
tation to  the  right  indicates  a  block  in  the 
left  vestibular  nerve,  'i"he  delay  in  induced 
de.xtnipulsion,  and  llie  absence  of  induced 
sinistro|iulsive  vertigo,  are  in  keeping  with 
tin-    alicivf.    'I'lie    al)seiK-e    of    dextroindsive 
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vertigo,  after  rotation  to  the  left,  however, 
is  a  dissociation  that  cannot  he  explained  on 
the  basis  of  a  vestibular  nerve  lesion. 

With  the  head  lient  forward  and  face 
turned  to  the  left,  the  right  posterior  and  the 
left  superior  canals  are  in  the  plane  of  rota- 
tion. Rotation  to  the  left  stimulates  tlie  right 
posterior  canal  more  than  the  left  superior. 
The  resultant  direction  of  movement  while 
normal  was  not  of  the  usual  intensity.  The 
presence  of  sinistropulsive  instead  of  relro- 
pulsive  vertigo,  is  due  proliahly  to  the  fact 
that  impulses  coming  from  tlic  left  su|)erii)r 
canal  were  delayed. 

Rotation  to  the  right  (in  this  position) 
stimulates  the  left  superior  canal  more  than 
the  right  posterior,  and  the  failure  to  induce 
eitiier  movement  or  sensation  are  in  keeping 
with  a  lesion  in  the  left  vestibular  nerve. 

With  the  head  bent  forward  and  the  face 
turned  to  the  left  the  left  jjosterior  and  the 
right  superior  canals  are  in  the  plane  of  ro- 
tation. Rotation  to  the  right  stimulates  the 
left  posterior  canal  more  than  the  right  su- 
perior; and  the  absence  of  motor  or  sensory 
responses  to  such  rotation  are  in  keeping 
with  a  lesion  in  the  left  vestibular  nerve. 

Rotation  to  the  left  (in  this  position) 
stimulates  the  right  superior  canal  more  than 
the  left  posterior.  The  fact  that  sinistrojjul- 
sion  instead  of  retropulsion  should  have  fol- 
lowed such  rotation  may  be  explained  on  the 
basis  that  impulses  from  the  left  posterior 
canal  were  delayed.  That  dextropulsive  ver- 
tigo should  not  have  accompanied  falling  to 
the  left,  cannot  l)e  explained  b\-  a  vestibular 
nerve  lesion. 

Thus,  whereas  the  majority  of  the  aboxe 
tests  indicate  a  lesion  of  the  left  vestibular 
nerve,  the  spontaneous  coarse  nystagmus  on 
looking  to  the  left,  coupled  with  the  fact  tliat 
it  is  not  inhibited  by  rotation  to  the  let  I 
(i.e.,  by  stimulation  of  the  right  horizontal 
canal )  and  the  fact  that  there  are  evidences 
of  dissociation  between  the  motor  and  sens- 
orv  effects  of  rotation,  indicate  that  there  is 
involvement  of  parts  other  th.in  the  vestibu- 
lar nerve. 

Dissociation  of  the  sensorimotor  effects 
of  rotation  suggests  involvement  of  the  cer- 


ebral cortex.  In  this  case,  the  only  part  of  the 
cortex  that  is  in  relatif)n  with  the  peripheral 
nerves  so  obviously  involved,  is  the  left  tem- 
poral lobe. 

On  this  account,  and  because  none  of  the 
involved  nerves  is  completely  destroyed,  my 
own  impression  is  that  there  is  a  lesion, 
which  primarily  involves  the  left  temporal 
lobe,  but  which  by  extension  downwards  has 
secondarily  involved  some  of  the  cranial 
nerves. 

Trigeminus  nerve. — The  corneal  reflex  is 
present  on  the  right  and  diminished  on  the 
left. 

The  jaw  deviates  to  the  left  on  opening 
the  mouth.  The  patient  can  bite  harder  on 
the  right  than  on  the  left. 

Facial  Serve. — Bitter,  sweet  and  sour 
were  tasted  on  the  right  but  not  on  the  left. 
Some  allowance  must  be  made  for  possible 
confusion  on  account  of  other  lingual  sen- 
sorv  changes. 

There  is  a  left  peripheral  facial  paresis, 
not  very  marked. 

(ilossopharyngcus  and  I'agus  Nerves. — 
The  patient  thought  she  did  not  taste  the 
bitter  substance  on  the  left  side  at  all  when 
the  tongue  was  retracted,  apparently  indi- 
cating that  taste  may  be  also  disturl)ed  on  the 
back  of  the  tongue,  left  side.  This,  however, 
caimot  be  regarded  as  certain.  The  vocal 
cords  were  examined  by  f^r.  Osgood  and 
found  to  be  normal. 

Hypoglossiis. — The  tongue  is  protruded 
without  deviation  though  it  is  nearer  the  left 
angle  of  tiie  nioutli. 

Mk.ni.m.  St.vtus. — The  impression  dur- 
ing examination  is  that  the  patient  is  normal 
,is  to  intelligeiue.  emotion,  attention  and 
memory.  It  does  not  appear  that  the  feelings 
of  dullness  and  stupidity  of  which  she  com- 
])lains  can  have  affected  her  noticeably. 

(.■r.\ni.\i.  MouiMioi.oc.v. — Percussion  on 
the  left  side  elicits  a  different  sensation  from 
the  right. 

Systemic.     Tegunienlary. —  The    patient 
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called  attention  to  the  fact  that  she  perspired 
more,  as  shown  by  greater  dampness  of  the 
garments,  under  the  right  than  under  the 
left  axilla. 

Cardiovascular. — The  heart  is  practically 
normal.  It  is  a  little  enlarged  to  the  right. 
There  is  a  slight  mitral  presystolic  murnuir 
and  accentuation  of  the  second  pulmonic 
sound  which  has  almost  a  pulmonic  ring. 

Laboratory  Tests. — The  blood  Wasser- 
mann  test  is  negative.  The  spinal  fluid  has 
not  been  tested,  it  being  thought  wiser  to 
defer  this. 


The  physical  signs  thus  clearly  indicate  a 
lesion,  or  lesions,  affecting  the  left  fifth, 
seventh  and  eighth  cranial  nerves,  the  left 
cerebellum  and  possibly  the  left  sixth  nerve. 

It  will  be  agreed,  probably,  that  the  ob- 
jective signs  point  to  a  lesion  in  the  left 
cerebello-pontine  angle  or  its  vicinity.  This 
is,  perhaps,  even  more  true  of  the  subjective 
signs — the  complaints — which  read  remark- 
abl\-  like  the  various  cases  reported  by  Gush- 
ing. While  they  are  quite  typical  of  a  cere- 
bello-pontine angle  neoplasm  there  are, 
nevertheless,  some  other  possibilities  to  be 
considered. 

In  the  first  place  there  is  t(j  be  noted  tlie 
predominance  of  cerebellar  symptoms,  reen- 
forced  probably  by  vestibular  disturbances. 
This  is  quite  typic.tl ;  but  it  must  be  remem- 
bered that  this  is  a  rather  early  case,  if  a 
neoplasm  at  least  without  any  marked  intra- 
cranial pressure,  and  if  extra-cerebcllar  per- 
haps the  cerebellar  .symptoms  wf)uld  not  be 
expected  to  be  quite  so  conspicuous.  The  ])0S- 
sibility  of  an  intra-cerebellar  lesion  sliould 
thus  be  considered.  There  is  no  certain  dif- 
ferentiation, but  it  would  hardly  .seem  that, 
in  this  case,  the  symptoms,  especially  those 
due  to  the  cranial  nerves,  would  be  ([uite  so 
definite  and  unilateral,  and  it  would  seem 
that  the  general  symjitoms,  especially  head- 
ache and  vomiting,  would  be  more  severe 
were  the  latter  the  case. 

The  great  increase  in  unsteadiness  of  gall 


when  the  eyes  are  closed  is  interesting  and 
not  characteristically  cerebellar.  Might  this 
be  due  to  the  middle  peduncle  being  in- 
volved ? 

The  nystagmus  is,  owing  to  its  compli- 
cated character,  difficult  to  interpret  pre- 
cisely. It  follows  the  rules  of  being  coarser 
with  the  eyes  directed  to  the  side  of  the  le- 
sion and  may,  perhaps,  be  best  regarded  as  a 
mixture  of  vestibular  and  cerebellar  ele- 
ments. 

If  we  regard  the  lesion  as  a  cerebello- 
pontine angle  neoplasm,  the  further  question 
arises  whether  it  is  an  acoustic  nerve  neo- 
plasm or  some  other,  e.g.,  a  lateral  recess, 
growth.  In  favor  of  the  latter  is  perhaps  the 
fact  that  hearing  has  not  ben  so  severely 
impaired,  nor  possibly  noticed  so  long,  as 
would  be  expected  with  an  acoustic  nerve 
growth.  The  absence  of  marked  tinnitus 
would  point  in  the  same  direction. 

An  interesting  symptom  is  the  greater  in- 
volvement of  the  third  division  of  the  fifth 
nerve.  This  would  apparently  indicate  a 
pressure  on  the  nerve  from  its  caudal  aspect 
as  it  leaves  the  cranium.  This  and  the  ab- 
sence of  vocal  cord  .symptoms  may  indicate 
the  position  of  the  focal  lesion  or  neoplasm 
to  be  somewhat  in  front  of  the  cerebello- 
pontine angle  and  on  the  middle  cerebellar 
peduncle. 

Multiple  sclerosis  may  be  mentioned,  but 
excluded  on  account  of  lack  of  signs  of  mul- 
tiplicity of  lesions  and  absence  of  pyramidal 
signs. 

Epidemic  encephiditis  may  be  considered, 
but  the  consistent  focal  symptoms  and  steady 
progress  <>[  the  disease  as  well  as  the  fact 
that  the  group  does  not  resemble  the  en- 
cephalitic  grou])S  may  be  taken  to  exclude 
this  possibility. 

OI.SCUSSION 

Dk.  .Stooki-.v  thought  that  the  case  was  very 
interesting  because  of  the  relatively  few  8th 
nerve  signs,  and  also  on  account  of  the  chron- 
ological appearance  of  the  signs.  All  f)f  tlie  5th 
nerve  symi)tonis  seem  to  have  come  on  before 
the  7th  and  8lh,  and  .seem  to  [jrcdoniinate.  He 
ilion},'lil  :i  liiiiinr  of  llic  riasscrinn  ^iitiKliiHi  had 
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to  be  considered.  Such  a  tumor  usually  causes 
more  severe  pain,  but  he  did  not  believe  that 
it  should  be  excluded. 

Also  very  interesting  were  the  marked 
cerebellar  symptoms.  It  seems  rather  difficult 
to  combine  the  5th  nerve  and  the  cerebellar 
symptoms.  It  is  not  a  typical  tumor  of  the  8th 
nerve,  because  the  8th  nerve  signs  are  very 
slight.  A  tumor  of  the  5th  nerve  has  to  be 
considered.  He  wondered  whether  examination 
had  been  made  of  other  parts  of  the  body.  Fre- 
quently associated  with  this  sort  of  condition 
there  are  other  tumors  in  the  body.  He  had 
seen  one  such  case  in  which  two  tumors  were 
found  in  the  upper  extremities. 

Dr.  Evans  stated  that  a  number  of  stereo- 
scopic .r-ray  plates  had  been  taken  of  the  pos- 
terior fossa,  and  nothing  could  be  seen  on 
them  suggestive  of  tumor. 

Dr.  Osnato  thought  that  the  most  remark- 
able thing  about  the  case  was  the  absence  of 
the  ordinary  constitutional  signs,  if  one  may 
call  them  such,  of  brain  tumor — headache, 
vomiting,  etc.  There  is  no  condition  in  which 
such  severe  headaches  occur  as  in  brain  tumors, 
especially  cerebello-pontine  tumors.  There  are 
also  no  mental  changes.  If  this  is  a  tumor,  it 
seemed  to  him  that  it  must  be  a  slow  glio- 
matous  one,  infiltrating,  and  that  the  brain 
must  be  slowly  accommodating  itself  to  its 
growth. 

Dr.  Casamajor  felt  that  the  case  was  puz- 
zling, there  being  no  headache  and  no  choked 
disc.  He  has  found  that  the  only  posterior 
fossa  tumors  that  do  not  give  these  signs  are 
those  of  the  pontine  region.  Here  the  5th 
nerve  was  the  one  most  affected,  particularly 
the  motor  part  of  the  5th.  secondly  the  cerebel- 
lum, and,  much  less,  the  "th  nerve ;  the  8th 
ner\'e  was  hardly  aflfected  at  all.  These  facts 
would  make  one  think  that  this  lesion  began 
somewhat  further  forward  than  the  cerebello- 
pontine angle.  He  wondered  whether  the  cere- 
bellar signs  could  be  attributed  to  the  pons. 

He  thought  that  the  lesion  was  probably  a 
tumor,  as  there  was  nothing  else  he  knew  of 
that  went  along  with  gradually  increasing 
symptoms  as  this  has  done.  He  thought  the  le- 
sion was  very  likely  cephalad  of  the  cerebello- 
pontine angle,  possihl}'  lying  along  the  side  of 
the  pons,  and  in  its  extension  backward  was 
now  beginning  to  involve  the  cerebellum,  so 


that  later  on,  symptoms  of  a  cerebello-pontine 
angle  tumor  might  occur,  but  he  doubted 
whether  they  could  be  called  such  at  present. 

Dr.  Strong  considered  that  the  8tli  nerve 
was  certainly  involved  because  there  was  a 
decided  impairment  in  hearing  on  the  left  side. 

He  did  not  agree  with  Dr.  Casamajor  as  to 
the  tumor  being  in  the  pons  region  because 
he  did  not  think  there  could  be  a  lesion  any- 
where in  the  pons  without  bilateral  symptoms. 
Besides  a  lesion  in  the  pons  is  almost  sure  to 
give  pyramidal  symptoms  and  later  some  sen- 
sory symptoms.  He  thought  that  the  evidence 
was  rather  against  an  acusticus  tumor,  but  not 
against  a  cerebello-pontine  tumor.  The  absence 
of  choked  disc  was  not  necessarily  against  the 
theory  of  a  cerebello-pontine  tumor. 

Dr-  Tii-NEY  said  that  we  should  seriously 
consider  what  is  the  best  course  to  follow  in 
all  such  cases  where  diagnosis  of  brain  tumor 
is  somewhat  conjectural.  Recently  he  saw 
what  seemed  to  be  a  tumor  with  cerebellar 
symptoms  predominating.  Dr.  Elsberg  exam- 
ined the  patient  and  admitted  that  there  were 
signs  of  intracranial  pressure.  He  also  found 
the  abdominal  reffexes  diminished  and  came 
to  the  conclusion  tliat  the  case  was  one  of 
multiple  sclerosis,  and  did  not  advise  operation 
on  that  ground.  Later  the  patient  went  to  Dr. 
Cushing  who  maintained  that  there  was  a  cere- 
bellar tumor  and  that  the  man  should  be  oper- 
ated at  once.  An  operation  was  performed  and 
all  that  was  found  was  a  thickening  in  the 
arachnoid. 

Dr.  Tilney  felt  that  neurologists  should  be  a 
little  more  courageous  than  they  have  been  in 
advising  operations.  Surgeons  were  making 
many  cranial  exploratory  operations  without 
harm  to  the  patients.  If  there  is  a  tumor,  of 
course  the  time  to  get  it  out  is  before  it  has 
produced  too  much  damage.  He  considered 
that  an  exploratory  operation  is  indicated  when 
the  symptoms  are  as  pronounced  as  they  are 
in  the  case  under  discussion.  An  abdominal 
surgeon  in  dealing  with  a  case  having  symp- 
toms of  anything  like  such  severity,  would 
operate  at  once.  The  brain  surgeon  should  be 
entitled  to  similar  advantages  of  early  inter- 
ference since  delay  almost  invariably  led  to 
permanent  destructive  changes  in  the  brain. 
He  acKised  in  this  case  an  immediate  subten- 
torial  exploration  in  the  expectation  of  dis- 
covering a  cerebello-pontine  lesion. 
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Dr.  Casamajor  agreed  with  Dr.  Tilney  on 
the  point  of  early  operation  and  said  that  if 
we  are  going  to  wait  until  we  get  a  choked  disc, 
it  is  usually  too  late  to  operate.  If  we  continue 
to  wait  before  operation  as  long  as  we  do  now, 
he  feared  that  neurological  surgery  was  going 
to  be  as  hopeless  as  it  has  been  in  the  past.  Of 
course  one  does  not  like  to  recommend  cra- 
niotomy in  a  young  individual,  on  account  of 
the  high  mortality ;  but  he  wondered  whether 
this  high  mortality  was  not  due  to  the  fact 
that  the  operations  are  usually  done  too  late. 
Personally,  he  would  rather  see  an  explorator\' 
done  early  in  a  case  of  this  kind.  Usually  cere- 
bello-pontine  tumors  do  not  occur  as  early  as 
this,  and  it  was  just  by  a  fortunate  circum- 
stance that  this  patient  came  to  the  clinic.  Dr. 
Casamajor  thought  that  as  many  opinions  as 
possible  should  be  obtained,  not  only  neuro- 
logical, but  also  surgical.  He  recommended  that 
the  patient  should  go  to  the  hospital  for  sev- 
eral weeks  for  observation. 

Later  Comment :  The  subsequent  operation 
apparently  showed  that  the  objections  to  a 
cerebello-pontine  angle  localization,  such  as 
tlie  lack  of  especially  severe  involvement  of 
the  acoustic  and  absence  of  marked  tinnitus, 
together  with  the  pronounced  cerebellar  symp- 
toms, did  not  take  sufficient  account  of  the 
possibility  of  a  cerebello-pontine  angle  growth 


of  such  a  yielding  character  as  not  to  give 
excessive  blocking  and  irritation  of  the  acous- 
tic nene. 

REPORT  OF  OPER.VTION  BY  DR.  ELSBERG 

JNLirch  5th,  1021 : 

Suboccipital  craniotomy  for  lesion  (cyst?) 
in  left  cerebello-pontine  angle — bv  Dr.  Els- 
berg. 

Ether  anesthesia.  Typical  suboccipital 
c^aniotom^■  through  cross-bow  incision. 
Hemorrhage  moderate.  Incision  of  dura; 
only  moderate  increase  of  intracranial  pres- 
sure. Cisterna  magna  of  moderate  size  and 
moderately  distended.  Aspiration  left  cere- 
bellar lobe  negative.  Deep  in  the  left  cere- 
bello-pontine angle  covering  the  nerves  in 
the  angle  was  a  cystic  mass,  its  surface 
partly  roughened,  cloudy  and  partly  trans- 
lucent. The  mass  did  not  feel  solid,  and  dur- 
ing manipulations  it  ruptured,  allowing  some 
clear  fluid  to  escape.  There  was  no  evidence 
of  a  tumor  underneath.  Nothing  further 
done.  Closure  of  wound  in  the  usual  man- 
ner. Convalescence  from  operation  uncoinp- 
licated.  Sutures  removed  on  seventh  day; 
priinary  union.  No  increase  of  cerebellar 
symptoms  due  to  operative  mani]nilations. 
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By  HUBERT  S.  HOWE,  m.d. 
Associate  in  Neurology,  Columbia  University;  Assistant  Visiting  Neurologist,  Presbyterian  Hospital 

NEW    YORK    CITY 


One  of  the  most  interesting  of  the  extra- 
pyramidal motor  disturbances  is  the  syn- 
drome which  has  been  variously  named  dys- 
tonia musculorum  deformans,  tonic  torsion 
neurosis,  progressive  torsion  spasm  and 
tortipelvis.  This  condition  has  been  so  well 
described  by  Oppenheim,  Hunt,  Ziehen, 
Bernstein  and  others,  that  a  full  description 
of  the  subject  would  be  superfluous.  Suffice 
it  to  say  that  it  is  a  motor  disturbance  which 
is  characterized  by  alterations  in  tone  of  the 
musculature  of  the  extremities  and  trunk, 
from  extreme  flaccidity  to  marked  hyper- 
tonicity  plus  more  or  less  systematized  tor- 
sion— twisting  movements  of  the  parts  in- 
volved. Its  onset  is  during  adolescence,  and 
usually  at  first  it  is  limited  to  one  of  the 
lower  extremities,  gradually  progressing  un- 
til the  trunk  and  all  extremities  are  equally 
involved.  As  a  result  of  these  spasms  there 
are  deformities  of  the  skeleton,  as  curvature 
of  the  spine,  with  tilting  of  the  pelvis  and 
distortion  of  the  chest,  deformities  of  the 
feet  and  occasionally  fixation  of  a  joint 
through  muscular  contractures.  The  location 
of  the  lesion  is  probably  in  the  corpus 
striatum,  but  this  is  at  present  largely  specu- 
lative, as  few  cases  have  come  to  autopsy. 
Thomalla  found  degenerative  changes  in  the 
globus  ])alli(lus  in  one  of  his  cases. 


Patient:  Miss  E.  S.,  fourteen  years  of  age. 

Chief  Complaint. — Progressive  twitchings 
and  involuntary  movements  with  weakness ; 
duration  five  and  a  half  years. 

Family  History. — There  is  no  history  of 
svphilis  or  other  chronic  disease.  The  mother 
had  tuberculosis  of  the  ankle  with  subsequent 
amputation  below  the  knee,  followed  by  a 
tuberculous  cervical  gland  which  was  also 
removed  when  the  patient  was  eleven  months 
of  age.  She  has  been  entirely  well  since  and 


never  at  any  time  has  she  had  trouble  with 
her  lungs.  The  father  is  living  and  well.  One 
sister  is  rather  delicate,  but  well  and  of  aver- 
age mentality.  The  father  is  Scotch;  the 
mother  is  Austrian  and  of  the  Jewish  faith. 

Previous  History. — Birth  was  normal. 
She  was  always  a  bright  and  healthy  child. 
When  at  school  for  the  two  years  prior  to 
the  onset  of  the  present  illness,  she  pro- 
gressed well  and  skipped  one  class.  She  had  a 
mild  attack  of  whooping  cough  at  five  years; 
ineasles  without  complications  at  six ;  scarlet 
fever  at  eight.  Shortly  before  the  attack  of 
scarlet  fever  she  had  pains  in  her  legs  which 
lasted  a  few  days  but  did  not  confine  her  to 
bed.  The  condition  was  diagnosed  by  her 
physician  as  "growing  pains." 

Ears,  eyes,  nose,  throat,  cardiac,  respira- 
tory and  gastro-intestinal  history  negative. 
She  has  never  menstruated.  The  neuromus- 
cular history  was  negative  prior  to  the  onset 
of  the  present  illness. 

Present  Illness. — One  morning,  without 
any  premonitory  symptoms,  having  passed  a 
quiet  night,  it  was  noted  by  her  mother  that 
she  shrugged  her  shoulders  spasmodically. 
This  was  five  months  after  the  attack  of 
scarlet  fever  and  she  was  at  that  time  eight 
years  of  age.  Her  physician  considered  the 
condition  to  be  chorea  and  kept  her  in  bed  in 
a  dark  room  for  a  week.  This  treatment 
afforded  no  relief,  and  she  was  allowed  to  re- 
turn to  school  for  two  months.  At  this  time 
her  work  was  so  excellent  that  she  was  al- 
lowed to  skip  a  class.  A  little  later  her  left 
foot  started  to  turn  in  with  stiffening  of  the 
muscles  of  the  toes  and  foot.  The  muscles  of 
the  back  became  weak  so  that  the  trunk  was 
bent  slightly  forward.  She  was  taken  out  of 
school  and  sent  to  the  Neurological  Institute, 
New  York  City,  where  she  stayed  one  month. 
They  removed  five  of  her  first  set  of  teeth, 
tonsils  and  adenoids,  without  any  relief  of 
the  svmptoms.  and  no  diagnosis  was  made. 
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Gradually  she  stopped  shrugging  her 
shoulders  and  it  was  noted  that  her  foot  had 
short  periods  of  being  relaxed.  At  that  time 
her  eyes  started  "rolling  around"  and  she 
commenced  to  lose  control  of  her  legs  and  to 
have  difficulty  in  walking.  This  was  nine 
months  after  the  onset.  She  then  went  to  the 


Red  (Jross  llos|)ita]  for  eleven  weeks,  where 
blood  and  spinal  fluid  examinations  and 
^-ray  pictures  of  the  spine  were  made,  all  of 
which  were  said  U)  be  negative,  and  no  diag- 
nosis was  offered.  At  aljout  this  time  her 
voice  began  to  quaver  and  in  six  months  the 
change  was  so  marked  that  strangers  could 
not  understand  her.  This  condition  persisted 
until  one  year  ago,  when  her  voice  became 


clearer  again  and  has  remained  so.  After  this 
the  legs  grew  weak  and  uncontrollable,  she 
also  lost  control  of  the  right  arm,  which  took 
on  choreic  movements.  Later  her  neck  and 
left  arm  became  involved  and  her  back  mus- 
cles showed  unbalance  resulting  in  curvature 
of  the  spine.  For  about  a  year  (three  and  a 
half  years  ago)  she  had  no  control  of  her 
arms  at  all.  For  the  last  two  and  a  half 
years,  however,  she  has  had  better  control 
of  her  arms  and  head.  Her  mind  has  appar- 
ently not  been  noticeably  affected.  Her 
memory  for  the  past  and  present  is  good 
and  she  seems  bright  and  intelligent.  She 
has  never  had  incontinence,  but  has  been 
obliged  to  use  laxatives  for  the  last  three 
and  a  half  years,  during  which  time  she  has 
lieen  confined  to  bed.  She  has  had  no  con- 
Aulsions,  no  vomiting,  no  fever  and  no  pain. 

PHYSICAL  EXAMINATION 

General  Appearance. — The  patient  is  lying 
grotesquely  in  bed,  with  her  head  and  ex- 
tremities in  constant  motion.  The  head  is 
flexed  backward  with  marked  hypertrophy  of 
the  neck  muscles,  and  every  few  seconds 
there  is  either  a  rotary,  forward  or  backward 
jerk.  The  body  is  quite  deformed  and  mis- 
shapen. There  is  a  marked  right  thoracic 
scoliosis  and  some  kyphosis,  as  if  the  verte- 
brae were  also  rotated  to  the  right.  The  chest 
is  badly  deformed,  being  flat  on  the  left  side 
and  having  a  sliarp  edge  in  the  left  axillary 
line. 

I  lead. — 'Hie  licad,  well  formed,  is  quite 
retracted.  VVliile  slie  is  ;i\vake  it  is  in  constant 
motion. 

The  pupils  are  equal  and  normal.  The  con- 
junctivae arc  .slightly  pale,  .smooth  and  not 
injected.  There  is  no  nystagmus.  The  ocular 
movements  are  under  perfect  control  of  the 
will  and  the  eyes  are  kept  (|uite  steady. 
Vision  is  normal. 

The  ear  drums  are  negative.  The  nose  is 
normal  and  there  is  no  discharge.  The  mouth 
is  quite  clean,  teeth  in  fair  condition.  The 
tonsils  are  absent  except  for  several  small 
tags  of  tissue  in  the  left  fossa. 

Speech  is  jerky  and  articulation  is  labored 
.■nid  at  liiiK-s  indislinct.  The  sijcech  disturb- 


Dystonia  Musculorum  Deformans 


255 


ance  seems  to  be  due  to  the  jerking  of  the 
muscles  of  the  neck. 

The  neck  is  held  stifHy  backwards  and 
there  is  considerable  hypertrophy  of  the  neck 
muscles.  The  superficial  veins  of  the  neck  are 
engorged.  No  glands  are  made  out  and  the 
thyroid  is  not  enlarged. 


visible.  The  rate  is  90  and  perfectly  regular. 
There  are  no  murmurs. 

The  abtloiiicii  is  .soft,  retracted  and  thin- 
walled.  Nothing  remarkable  is  found  on  pal- 
pation. Tenderness,  masses  and  signs  of 
fluid  are  absent.  The  liver  and  spleen  are  not 
felt. 


The  thorax  is  exceedingly  misshapen. 
The  left  thoracic  wall  is  retracted  at  a  sharp 
axillary  angle  of  the  ribs,  while  there  is  bulg- 
ing of  the  chest  to  the  right,  as  would  be  ex- 
pected with  such  a  marked  degree  of 
scoliosis.  Expansion:  There  is  a  fair  ampli- 
tude but  it  is  also  more  marked  on  tlie  right 


Ccnitalia   arc   normal   lo   external  exam- 
ination. 

NELROLOGICAL    EX.\M  I  N.VTION 

November  9,  1921 

Ahnoninil   .  tttitudes   and   Deforiiiitics. — 
The    i)alicnl    lies    on    llic    bed    in    the    most 


side.  Percussion  note  is  resi)nant  tliroughoul, 
but  the  angulations  of  the  chest  make  the 
changes  in  pitch  unreliable.  The  breath 
sounds  are  vesicular.  There  are  no  rales. 
Heart. — It  is  impossible  to  localize  the 
border  by  percussion,  but  there  is  no  evidence 
of  cardiac  hypertrophy.  The  apex  beat  is  not 


bizarre  and  contorted  positions.  There  is  con- 
stant movement  of  the  muscles  of  the  ex- 
tremities and  trunk  so  that  no  position  is 
maintained  for  more  than  a  few  minutes. 
The  legs  are  frequently  flexed  on  the  thighs 
so  that  the  heels  are  in  apposition  with  the 
buttock  while  the  thighs  are  extended.  The 
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pelvis  is  tilted  to  the  left  and  the  spine 
rotated  so  that  the  ilium  is  nearly  in  the 
axilla.  The  spine  is  markedly  scoliotic  and 
frequently  arched  backward  with  the  head 
and  neck  bent  to  produce  extreme  opisthoto- 
nos. Though  the  movement  is  continuous  and 
the  long  axis  of  the  body  is  as  frequently  in 
the  transverse  position  on  the  bed  as  it  is  in 
the  longitudinal,  she  never  falls  off  the  bed. 
The  deformities  present  are  an  inversion  of 
the  left  foot  (but  without  tendency  to  varus 
or  valgus),  marked  spinal  scoliosis,  fixation 
of  the  left  hip,  and  the  inability  to  extend 


Ah)wrmal  InvoliDitary  Movciitciifs  are  not 
convulsive,  tremorous  or  choreiform,  but 
are  tonic,  twisting,  torsion  movements  of 
large  muscle  groups  involving  mainly  the 
trunk  and  proximal  portions  of  the  extremi- 
ties. They  are,  however,  present  in  the  hand^s 
and  feet  but  not  in  the  muscles  of  the  face  or 
eyes.  The  movements  are  somewhat  similar 
to  grand  athetoses  though  no  definite  forn> 
ulae  are  constantly  followed. 

AIiisclc  Strength. — The  muscle  strength 
is  good,  the  muscular  power  being  under  the 
control  of  the  will. 


Fir.rRE  4. 


fully  either  leg  at  the  knee.  She  is  unal)le  to 
stand  or  to  maintain  the  sitting  posture. 

Gait  cannot  be  tested  on  account  of  the  in- 
ability to  stand  even  if  supported. 

Coordination. — On  account  of  the  con- 
stant movements  it  is  impossible  to  determine 
the  condition  of  coordination,  dysnietria  or 
adiadochokinesis. 

Skilled  Act.'i. — There  is  no  dysjjraxia.  Dys- 
arthria is  marked ;  at  times  it  is  extremely 
difficult  to  understand  what  she  is  trying  to 
say.  This  seems  to  be  a  dystonic  j)henomenon 
due  to  the  abnormal  conditions  in  the  nuis- 
cles  of  the  larynx,  jialate  and  lips.  I  land- 
writing:  It  is  impossible  for  her  to  write. 

Reflexes,  Deep. — The  deeij  reflexes  seem 
to  be  jjresent  but  arc  extremely  difficult  to 
elicit  because  of  the  constant  nuiscle  tension. 
There  is  no  difference  in  reaction  between 
the  two  sides. 

Reflexes,  Stiperficial. — The  abdominal  re- 
flexes are  present  and  the  plantar  reflex  is  of 
the  normal  flexor  tyjje. 


Muscle  Status. — The  nuiscles  of  the  ex- 
tremities are  all  small,  firm,  and  for  the  most 
part  rigid,  due  to  the  tonic  contractions.  The 
muscle  tone  varies  markedly,  however,  from 
an  extreme  tension  to  complete  flaccid  relax- 
ation. Irritability  is  normal.  Myoidcma  is 
absent.  The  paradoxical  phenomenon  of 
dystonia  (Hunt)  is  present  in  both  wrists 
and  ankles.  To  elicit  this  sign  the  extremity 
is  flexed  and  the  patient  directed  to  extend 
it.  On  attempting  to  do  so  further  flexion  is 
])r()duced  first,  and  it  is  only  after  a  percepti- 
ble interval  of  time  that  extension  occurs. 

Nerve  Status. — Normal. 

General  Sensory. — It  is  astonishing  that 
there  is  no  subjective  pain,  considering  the 
extreme  defoi-ming  positions  so  constantly 
assumed.  I'ain  is  pi'cscnl,  however,  if  the 
movements  arc  passi\il\'  restricted.  Touch, 
including  localization  and  discrimination,  is 
normal.  Pain,  tem])erature,  vibratory,  pres- 
sure, muscle  tendon  sense  and  stereognostic 
perception  are  intact. 
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Cranial  Nerves  and  Head.  Olfactory 
Nerve  and  Xose. — Smell  is  normal  in  each 
nostril. 

Optic  and  OcnloDiotor  Apparaliis. — Visual 
acuity  is  good.  The  pupils  are  marked!) 
dilated;  they  react  actively  to  light  and  on 
accommodation.  There  is  no  cxoi)hthalm(i>. 
enophthalmos  or  ptosis.  Strabismus  ;md  n\- 


are  present.  Swallowing  at  times  is  said  to 
he  difficult  but  this  is  believed  to  be  due  to 
the  sharp  retraction  of  the  neck  and  move- 
ments of  the  head. 

Spinal  Accessory  Scri-c. — Normal. 

l/ypoglossus  Ncvc'c  and  Tongue. — There 
is  no  evidence  of  paralysis. 


FiCUKKS    t;    ANIl    6. 


stagmus  are  absent.  The  conjugated  eye 
movements  are  normal. 

Acoustic  .Xer'L'c  and  Ear. — A  watch  is 
heard  three  feet  from  either  ear.  Air  con- 
duction is  greater  than  Iionc  on  each  side. 

'I'rii/cniiiiiis  Xcn'c  and  Minitli. — The 
movements  of  the  jaw  in  all  directions  are 
ecjual.  The  corneal  reflexes  are  present. 

Facial  Xcrvc  and  Face. — Taste  was  m  ■! 
tested.  There  is  no  paralysis  of  either  llie 
upper  or  lower  facial  muscle  groups. 

GlossopliaryngcJis  and  }  'agiis  Xer'rcs, 
I'haryn.v  and  Laryn.v. — The  uvula  is  in  the 
midline.  The  palatal  and  pharyngeal  reflexes 


Summary  of  Neurological  Fl.vaniination. 
— The  neurological  examination  is  negative 
cxcei)t  for  the  tonic  torsion  ruovements  and 
alternating  iiyper-  and  hypotonic  nuiscular 
disturbance. 

l.AHORArOKY    KXAMIXATIONS 

L'rinc  examiiuition:  November  7,  1921. 
Color  Amber 

Specific  (iravity  I-035 

Reaction  Acid 

Precipitate  Slight  flocculent 

.Mbumin  none 

Cilucose  none 

Microscopical  examination         negative 
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Blood  Examination:  November  lo,  1921. 
Hemoglobin  75  ^c 

White  blood  cells  9.400 

Polymorphonuclear  leucocytes         41% 
Small  lymphocytes  55% 

Transitionals  2% 

Eosinophiles  i  % 

Basophiles  i  % 

A  smear  shows  the  platelets  tremendously 
increased. 

The  red  cells  are  of  normal  morphology. 

COXCLUSION 

This  case  is  of  interest  for  several  rea- 
sons: Xearly  all  of  the  recorded  patients 
have  been  Jews;  this  patient's  mother  only 
was  of  Jewish  blood.  In  most  instances  the 
first  disturbance  has  been  noted  in  one  of 
the  lower  extremities,  while  this  patient's 
symptoms  commenced  in  the  trunk  with  a 
shrugging  of  the  shoulders.  In  but  few  of 
the  reported  cases  has  there  been  noted  dis- 
turbance in  the  musculature  innervated  by 
the  cranial  nerves.  In  those  of  Bernstein  and 
Keschner  there  were  disturbances  of  speech 
which  were  supposed  to  be  due  to  a  dystonic 
condition  of  the  muscles  concerned  in  articu- 
lation. In  Hunt's  discussion  of  Bernstein's 
case  he  believes  that  the  dysarthria  was  sec- 
ondary to  involvement  of  the  neck  muscles. 
In  Keschner's  case  there  were  involuntary 
rolling  movements  of  the  tongue  which  be- 
came more  marked  on  attempts  to  speak. 
In  the  patient  whose  history  is  here  recorded, 
nine  months  after  the  onset  the  voice  began 
to  quaver,  and  si.x  months  later  the  disturb- 
ance was  so  marked  that  her  speech  was 
almost  unintelligible.  This  condition  per- 
sisted for  over  three  years  and  then  im- 
proved. Nine  months  after  the  onset  there 
were  said  to  have  been  involuntary  ocular 
movements.  These,  however,  persisted  only 
a  short  time  and  were  not  present  while  the 
patient  was  under  my  observation. 

KEFKRENCES 

Abbahamso.v,  I.  Case  of  dystonia  musculorum   de- 
formans. J.  Nerv.  &  Ment.  Dis.,  1913,  xl,  38. 


Beach.   Torsions  Krampf.  Neurol.   Centralhi,  1915, 

xxxiv,  654. 
Beling,    C.   Case  o£   dystonia  musculorum' progres- 
siva. /.  Nerv.  &  Ment.  Dis.,  1912,  x.xxix,  461. 
Bernstein.   Ein  Fall  von  Torsions  Krampf.    IVein. 

klin.   Jl'chiKfclir.,  1912,  xxv,  1567. 
BoNHOEFFER.  Torsions  Spasmus.  Neurol.  Ccntralbl., 

1913,  xxxii,  137. 
Bregm..\nn.  Zur  Kenntniss  der  Krampf-Zustande  des 
jugendlichen    Alters.    Neurol.    Centralhi,    1912, 
xxxi,  885. 
Climenko,   H.    Case   of   dystonia  musculorum   pro- 
gressiva. Med.  Rec,  1914,  Ixxxvi,  1000. 
Dercum,  F.  X.  A  Case  of  anomalous  torsion  spasm. 

/.  Nerv.  &■  Ment.  Dis.,  1917,  xlv,  420. 
D1LI.ER,  T.  Dystonia  musculorum  deformans  with  re- 
port  of   a   case.   J.   Ncn:   &  Ment.   Dis.,   1916, 
xliii,  337. 
Flatau  and  Sterling.  Progressiver  Torsions  Spas- 
mus bei  Kindern.  Zeitschr.  f.  d.  ges.  Neurol,  n. 
Psychiat.,  191 1,  vii,  586. 
Fr/\enkel.    Dystonia   musculorum    deformans    torti- 
pelvis.  /.  Nerv.  &  Ment.  Dis.,  1912,  xxxix,  361. 
Hallock,   F.   M.   Case  of   dystonia  musculorum.   /. 

Nerv.  &•  Ment.  Dis.,  1917,  xlv,  348. 
Hunt,  J.  R.  A  Case  of  myoclonia  of  the  trunk  mus- 

scles.  /.  Nerv.  &  Ment.  Dis.,  1908,  xxxv,  656. 
Hunt,    J.    R.    Progressive    atrophy    of    the    globus 

pallidus.  Tr.  Am.  Neurol.  Assn.,  1916. 
Hunt,  J.  R.  The  progressive  torsion  spasm  of  child- 
hood (dystonia  musculorum  deformans).  A  con- 
sideration   of    its    nature    and    symptomatology. 
/.  Am.  M.  Assn.,  1916,  Ixvii,  1430. 
Keschner,  M.  Dystonia  musculorum  deformans,  re- 
port of  a  case  and  a  review  of  the  literature. 
/.  Nerv.  &  Ment.  Dis.,  1918,  xlvii,  103. 
Lewandowski.  Uebcr  die  Athetose  double.  Deutsche 

Ztschr.  f.  Nervcnh.,  1905,  xxix. 
Oppenheim.  Ucber  eine  eigenartige  Krampf  Krank- 
heit  des  kindlichen  und  jugendlichen  Alters; 
Dysbasia  Lordotica  Progressiva,  Dystonia  Mus- 
culorum Deformans.  Neurol.  Ccntralbl.,  1911, 
xxx,  1090. 
Osnato,   M.    Dystonia   musculorum.   Nkukoi,.   Bull., 

1918,  i,  40-45. 
Patrick,  H.  T.  Dystonia  musculorum  or  tic.  J.  Nerv. 

&  Ment.  Dis.,  1916,  xlvi,  63. 
Rosenheck,    C.    a    case   of   hemidystonia.    Neukoi. 

Bull.,   1921,  iii,   120-123. 
Sciiwalde.    Eine   eigenlhiimliche    tonische    Krampf- 
fomi  mit  hysterischen  Symptomcn.  Inaug.  Dis- 
sert., Berlin,  1908. 
.Si'ii.LKK,  W.  G.  Case  of  dystonia  musculorum  defor- 
mans. J.  Nerv,  &  Ment.  Dis.,  1913,  xl,  529. 
Tiiomai.i.a,   C.   Zeitschr.  f.  d.  ges.  Neurol,  u.  Psy- 
chiat., June  12,   1918,  xli. 
Vogt,  C.  Syndrome  du  corps  strie.  J.  f.  P.sychol.  u. 

Neurol.,   1911,   xviii,  479. 
Wilson.   Progressive  lenticular  degeneration.  Brain, 

1912,  xxxiv,  295. 
ZiKiiKN.   Tonische  Torsions   Neurose.   Neurol.   Cen- 
tralis., 191 1,  xxx,  109;  Allg.  y.tschr.  f.  P.'tychiat., 
191 1,  Ixviii,  281. 


ATYPICAL  FORMS  OF  EPIDEMIC  ENCEPHALITIS 


By  CHARLES   ROSENHECK,  m.d. 

Neurologist  to  the  Hospital   for  Joint  Diseases 

And  LEON  H.  CORNWALL,  m.d. 

Instructor  in  Ncurolog)',  College  of  Physicians  and  Surgeons 

NEW    YORK    CITY 


The  recent  epidemic  of  encephalitis  has 
given  neurologists  an  unparallelled  oppor- 
tunity to  study  the  various  morbid  phe- 
nomena resulting  from  the  effects  of  the 
disease.  Every  type  of  neurologic  abnormal- 
ity has  been  encountered — syndromes  of 
well-known  orthodox  types  of  nervous  dis- 
orders and  innumerable  sub-types  difficult  of 
exact  classification.  As  a  result  of  the  en- 
cephalitic  disease — both  in  the  manifesta- 
tions of  the  acute  phase  and  its  sequelae — a 
revision  of  our  conception  of  the  causes  of 
many  neurologic  disorders  will  have  to  be 
made.  This  has  been  pointed  out  by  numer- 
ous authors  who  have  studied  the  affection 
in  all  its  phases.  Many  hitherto  curious  and 
obscure  nervous  affections  can  thus  readily 
lend  themselves  to  interpretation  in  the  light 
of  the  present  epidemic.  There  is  no  doubt 
that  the  disease  has  always  existed  in  spor- 
adic and  endemic  forms  but  has  escaped  rec- 
ognition. The  past  epidemic  with  its  bizarre 
and  varied  symptomatology  has  indeed  left 
a  rich  heritage  to  future  neurologic  thought. 
The  knowledge  thus  gained  will  enrich  or- 
ganic neurology  and  profoundly  influence 
current  notions  and  conceptions  of  the 
causes  and  tnechanism  of  abnormal  neuro- 
logic behavior. 

While  the  major  t\pes  of  a  disease  process 
are  easy  of  recognition  during  an  epidemic, 
atypical  or  abortive  forms  quite  often  escape 
recognition,  imless  special  study  is  made  of 
theiu  and  all  diagnostic  aids  used  in  an  en- 
deavor to  give  these  cases  a  proper  classifica- 
tion. This  is  particularly  true  of  epidemic  en- 
cephalitis. Tlie  gross  clinical  syndromes  in- 
dicative iif  tlu'  .-liTcction  needed  little  diag- 
nostic arunicn  for  tlicir  recognition,  while 
the  at\])ic'ai  forms,  sucli  as  will  be  enumer- 


ated in  the  body  of  this  paper,  required  con- 
siderable clinical  and  laboratory  study  for  a 
proper  interpretation.  In  retrospect,  we  are 
frank  to  confess  (as  indeed  most  neurolo- 
gists are)  that  a  not  inconsiderable  number 
of  these  atypical  cases  came  under  obser\a- 
tion  and  were  not  recognized  as  variants  of 
epidemic  encephalitis.  The  paucity  of  symp- 
toms, the  evident  insignificance  of  the  com- 
plaints on  the  part  of  the  patients,  and  the 
failure  on  the  part  of  the  observer  to  evalu- 
ate properly  these  minor  manifestations, 
were  all  factors  in  permitting  the  diagnosis 
to  slip  through  one's  fingers,  so  to  speak. 

In  a  search  of  the  literature  (which  has 
certainly  done  full  justice  to  the  epidemic  in 
describing  every  possible  neurologic  and 
psychiatric  syndrome)  very  little  effort  has 
evidently  been  made  to  describe  atypical 
forms  of  the  affection.  All  writers  have 
given  us  excellent  descriptions  of  the  gross 
manifestations — the  lethargy,  fever,  cranial 
nerve  palsies,  syndromes  of  basal  ganglia  in- 
volvement, etc.,  without  further  attention  to 
abortive  or  atypical  forms.  The  French, 
however,  are  a  notable  exception.  W^ith  their 
marked  clinical  acumen  they  have  described 
numerous  variants  of  the  affection  in  which 
all  the  phenomena  that  we  are  wont  to  as- 
sociate with  the  disease  were  absent.  These 
cases,  they  argued,  could  not  be  based  on  the 
assumption  of  a  previous  luetic  infection,  al- 
though the  symptomatology  very  often 
pointed  in  that  direction.  Study  of  the  spinal 
fluid  enabled  tiicm  to  differentiate  the.^e  cas<»s 
and  definitely  to  estal)lish  their  identity  in  re- 
lation to  epidemic  encephalitis.  \\'e  have  been 
able  through  a  study  of  six  cases  coming 
tnider  observation  to  corroiiorate  these  find- 
ings.  The   number,   while  admittedlv   small, 
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shows  a  varied  symptomatology-  in  which  the 
diagnosis  was  made  possible  only  by  a  study 
of  the  spinal  fluids. 

Because  of  our  desire  to  call  particular  at- 
tention to  the  atypical  symptoms  which  pre- 
sented themselves  in  our  cases,  we  have  in- 
tentionally omitted  unimportant  details  and 
have  laid   stress  on  positive  findings  only. 

C.\SE  I.  G.  R.,  age  fifty-eight,  male,  no  oc- 
cupation (from  the  service  of  Dr.  H.  W. 
Frauenthal  at  the  Hospital  for  Joint  Dis- 
eases), whose  previous  history  was  unim- 
portant, was  stricken  ratlier  suddenly  while 
attempting  to  mount  a  flight  of  steps.  His 
legs  suddenly  gave  way  and  he  was  precipi- 
tated to  the  ground,  bruising  his  elbow  con- 
siderably. He  attempted  to  get  up  and  appar- 
ently was  momentarily  successful,  only  to 
fall  again.  He  was  brought  home  and  thence 
to  the  hospital,  where  the  examination  re- 
vealed an  incomplete  paraplegia.  There  was 
also  urinary  retention,  and  catheterization 
had  to  be  resorted  to  at  intervals  to  empty 
his  bladder.  He  as  able  to  stand  up  for  a 
minute  or  so  but  was  unable  to  walk  any  dis- 
tance. The  examination  revealed  a  partial 
monoplegia  of  the  right  leg  with  a  sustained 
ankle  clonus  and  Babinski  phenomenon.  The 
deep  refle.xes  of  the  lower  extremities  were 
equal  and  hyperactive.  There  was  marked 
muscle  sensitiveness  in  the  affected  extrem- 
ity without  demonstrable  objective  sensory 
changes.  A  transitory  clonus  was  present  in 
the  other  extremity.  The  patient  appeared 
otherwise  in  good  health  and  showed  n(i  dis- 
turbances in  pulse  or  tcmcpraturt-.  l.uniliar 
puncture  revealed  a  fluid  as  follows: 


Pressure 

Cells 

Globulin 

Sugar 

VVassermann 

Colloidal  gold 


nKideratels  increased 

iS  per  cm. 

two  plus 

reduction  increased 

negative  in  2.0  c.c. 

01 1 1200000. 


There  has  been   no   improvement   in   his 
condition  to  date. 

Case  II.  N.  S.,  an  attorney,  forty  years  of 
age,  whose  previous  history  was  abstjlutely 


negative,  as  the  result  of  a  severe  financial 
reverse  suffered  a  marked  psychic  episode 
and  was  unable  to  adjust  himself  to  this  un- 
fortunate turn  in  his  otherwise  tranquil  af- 
fairs. He  slept  poorly,  became  depressed  and 
lost  his  appetite.  This  continued  for  three 
weeks,  when  he  was  awakened  one  night 
with  a  rather  annoying  pain  in  his  left  shoul- 
der and  chest.  It  was  of  the  gnawing,  neural- 
gic type  with  nightly  exacerbations.  At  the 
end  of  a  week,  the  pain  involved  the  whole 
arm  and  the  left  sciatic  distribution.  There 
was  no  temperature  at  any  time  nor  did  the 
indisposition  force  the  patient  to  take  to  his 
bed.  A  neurologist  who  was  consulted  found 
pupillary  anomalies  which  he  considered 
luetic,  and  he  advised  a  series  of  salvarsan 
injections  although  the  blood  Wassemiann 
was  negative.  These  promptly  increased  the 
pains  and  initiated  the  development  of  a 
luetic  complex  of  marked  severity.  This 
state  of  affairs  continued  for  four  months 
with  additional  symptoms  of  persistent  in- 
somnia and  rapid  loss  of  weight  (thirty 
pounds)  with  profound  depression.  He  con- 
tinued at  his  work,  however,  and  was  only 
forced  to  give  up  from  sheer  exhaustion  in- 
cidental to  the  pains,  insomnia  and  severe 
nutritional  disturliance.  Another  symptom 
which  annoyed  the  patient  considerably  was 
a  frequent  and  urgent  desire  to  empty  his 
bladder.  This  continued  practically  through 
a  period  of  four  months  and  was  most  dis- 
tressing during  the  night. 

Examination. — The  neurological  examin- 
ation revealed  as  the  only  positive  findings 
a  marked  deep  hyper-reflexia,  zones  of 
hyperesthesia,  diffuse  nuiscular  tenderness 
and  pupils  which  showed  slight  inequality, 
irregularity  in  one  pupil  witli  slowed  light 
and  consensual  reaction.  Lumbar  piinclure 
revealed  the  (luid  as  foiiuws: 

Pressure  normal 

Cells  25  per  cm. 

Globulin  faintest  possible  trace 

Albumin  two  plus 

Sugar  reduclinn  increased 

Wassermann  negative  in  2.0  c.c. 


Vernes  reaction 
Collr.idal  Gold 


negative,  tint  8 
01 12210000 
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Under  complete  rest,  forced  feeding  and 
tonic  treatment  rapid  recovery  ensued.  The 
neuralj^ic  phenomena  while  still  present  are 
very  mild  in  character  and  in  no  way  inter- 
fere with  the  patient's  activities.  The  luetic 
complex  promptly  disappeared  when  the 
nature  of  the  illness  was  explained  to  the  pa- 
tient. 

Case  III.  L.S.,  a  married  wcmian  thirl\ 
years  of  age,  whose  previous  history  was 
negative,  suddenly  developed  a  severe  burn- 
ing sensation  across  the  lumbar  area  which 
radiated  down  the  posterior  aspect  of  both 
thighs.  This  was  accompanied  by  severe  bor- 
ing and  darting  pains  in  the  distribution  of 
both  sciatic  nerves.  A  sense  of  apprehension, 
irritability,  insomnia,  scalp  pains  and 
marked  fatigue  completed  the  clinical  pict- 
ure. A  slight  rise  of  temperature  was  present 
for  two  days  thereafter  the  temperature  con- 
tinued normal  for  a  period  of  three  months 
during  which  time  the  patient  was  under 
continuous  observation. 

Examination. — The  neurological  exam- 
ination revealed  as  the  only  positive  findings, 
marked  muscular  sensitiveness,  areas  of 
hyperesthesia  limited  to  the  lumbosacral 
distributi<in  and  hyper-active  deep  reflexes. 
Lumbar  puncture  revealed  the  fluid  as  fol- 
lows: 

Pressure  considerably  increased 

Cells  12  per  cu.  mm. 

Globulin  absent 

Sugar  reduction  increased 

Wassermann  negative  in  2.0  c.c. 

Colloidal  Gold  001 1 1 1 0000 

Under  hydrotherap\-,  tonics  and  a  trip  to 
the  country  there  was  considerable  improve- 
ment in  the  symptoms,  although  the  patient 
complains  bitter!\-  of  persistent  nuisculir 
soreness  and  diffuse  neuralgic  pains. 

C.\SF.  1\".  1".L.,  male,  age  lifly-four,  sales- 
man from  the  service  of  Dr.  Henry  W. 
Frauenthal  at  the  Hospital  for  Joint  Dis- 
eases, whose  previous  history  apparently  had 
no  bearing  on  his  present  complaint,  devel- 
oped rather  suddenly  over  the  sacro-iliac 
joint  a  severe  pain  which  radiated  down  the 


outer  aspect  of  his  left  thigh  and  leg.  This 
persisted  for  several  days  and  Hnally  disap- 
peared, to  be  replaced  by  a  dull  ache  over  an 
area  sharply  limited  to  the  upper  third  of  the 
f)uter  aspect  of  the  leg.  There  were  no  pares- 
thesias or  other  abnormal  sensations.  The 
patient  did  not  appear  ill  nor  were  there  dis- 
turbances in  the  pulse  or  temperature.  The 
neurological  examination  revealed  as  the 
only  abnormalities  an  absent  left  supra-pa- 
tellar  and  patellar  knee-jerk,  and  weak  al)- 
dominal  reflexes.  There  were  no  pupillar\' 
anomalies.  A  careful  sensory  examination 
revealed  no  obvious  changes.  Lumbar  punc- 
ture showed  the  fluid  as  follows: 

Pressure  under  moderate  tension 

Cells  15  per  cu.  mm. 

Globulin  absent 

Wassermann  negative  in  2.0  c.c. 

Colloidal  Gold  reaction  not  done 

His  condition  remained  unchanged  dur- 
ing the  period  of  observation. 

C.\SE  \^. — This  patient  was  a  married 
woman  thirty  years  of  age.  Her  previous 
medical  history  aside  from  the  usual  disturb- 
ances incidental  to  motherhood  presented  no 
abnormal  features.  About  a  vear  previous 
her  husband  had  deserted  her.  leaving  her 
and  a  child  practically  destitute.  As  a  result 
of  this  unexpected  and  unfortunate  turn  in 
her  marital  relation  she  l)ecame  markedly 
nervous  and  a]iprehensivc,  was  greatly  de- 
pressed and  witli  great  difliculty  tried  to  ad- 
just her.-^elf  to  her  misfortune.  She  slept 
poorly,  worried  a  great  deal  and  had  peri- 
ods of  marked  emotional  disturbances.  This 
state  of  aflfairs  continued  with  varying  de- 
grees of  severity  for  a  period  of  six  or  seven 
months.  .At  the  end  of  this  time  she  devel- 
oped ratlier  suddenly  lancinating,  gnawing 
pains  in  both  upper  and  lower  extremities, 
in  the  chest  and  lower  spine.  This  condition 
had  persisted  three  months  with  slight  re- 
missions when  she  appeared  in  the  Clinic  of 
the  Hospital  for  Joint  Diseases  asking  for 
relief.  In  addition  to  the  above  complaints 
there  were  marked  emotional  instability  and 
an  overpowering  sense  of  fatigue.  The  ex- 
amination revealed  no  disturbance  in  pulse 
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or  temperature.  The  entire  bodily  muscula- 
ture was  markedly  sensitive  to  pressure  with 
areas  of  hyperesthesia  that  were  distinctly 
segmental  in  distribution.  The  pupils  were 
unequal,  there  was  definite  irregularity  in 
their  contour  and  one  showed  a  sluggish 
light  reaction.  The  deep  and  superficial  re- 
flexes showed  no  variation  from  the  normal. 
The  lumbar  puncture  showed  the  fluid  as  fol- 
lows : 

Pressure  considerably  increased 

Cells  22  per  cu.  mm. 

Globulin  faint  trace 

Sugar  reduction  increased 

Wassermann  negative  in  2.0  c.c. 

Colloidal  Gold  0121110000 

The  lumbar  puncture  was  followed  by  a 

marked  increase  in  the  pains,  vertigo  and 

severe  bitemporal  headache. 

Case  VI.  X.  L.,  a  business  man  thirty- 
eight  years  of  age.  The  antecedent  history 
in  brief  is  as  follows: 

July,  1919,  a  non-confining  illness  char- 
acterized by  lassitude,  irritability,  loss  of 
weight  and  apathy.  Apparent  recovery  after 
three  months'  rest  at  a  northern  summer  re- 
sort. Upon  the  resumption  of  business  the 
lassitude  and  irritability  returned. 

April,  1920,  a  recurrence  of  the  symp- 
toms enumerated  above  with  the  addition  of 
marked  anxiety.  Physical  examination  at 
this  time  revealed  tachycardia,  exophthal- 
mos, tremor  of  the  fingers,  dcrmograpliia 
and  severe  peridental  infection  with  many 
root  abscesses.  The  diagnosis  of  psychoneur- 
osis  (anxiety  type)  and  hyperthyroidism 
predicated  upon  focal  infection  of  the  teeth 
was  made.  Radical  dental  surgery,  which  ne- 
cessitated hospital  confinement,  was  fol- 
lowed by  marked  subjective  and  objective 
improvement  that  continued  for  two  months. 

August,  1920,  a  sudden  onset  of  headache, 
sense  of  fullness  in  the  stomach  after  meals 
with  gaseous  eructations,  intestinal  disten- 
tion, and  pain  in  the  scalp,  'i'here  was  a  feb- 
rile period  of  twelve  days  during  which  the 
temperature  averaged  100'^  1".  The  lungs 
were  negative  to  physical,  fluoiosc  opic  and 
roentgenologic   examinations.    Apparent   re- 


covery was  followed  by  persistence  of  the  ir- 
ritability and  marked  diminution  of  physi- 
cal vigor. 

January  24,  1921,  while  en  route  to  a 
southern  winter  resort  tliere  was  a  sudden 
onset  of  abdominal  discomfort  with  eructa- 
tion of  gas  after  meals,  intestinal  distention, 
obstinate  constipation,  soreness  and  deep- 
seated  dull  pain  in  the  lumbar  and  abdominal 
muscles,  frequent  micturition  and  pain  in  the 
scalp.  The  temperature  averaged  from  99° 
to  100.3°  F-  with  a  few  remissions  for  one 
month  and  anorexia  became  extreme. 

February  23,  1921,  the  patient  was  seen  in 
consultation  by  Drs.  M.  W.  Marr,  F.  E. 
Jones,  Harlow  Brooks  and  L.  H.  Cornwall 
at  Pinehurst,  N.C.  Examination  revealed  the 
following  positive  neurologic  findings:  hyp- 
eractive deep  reflexes,  diminished  upper  left 
lateral  abdominal,  bilateral  Babinski,  Chad- 
dock,  Oppenheim  and  Schiifer,  left  transient 
ankle  clonus,  left  homonymous  pallor  of  the 
optic  discs  with  some  thickening  of  the  ret- 
inal vessels,  dermographia,  Sargent's  line. 
The  lumbar  puncture  showed  the  fluid  as  fol- 
lows: 

Pressure  moderately  increased 

Cells     185  per  cu.  mm.,  polymorpho- 
nuclears, 34%,  lymphocytes  66% 
Globulin  two  plus 

Sugar  reduction  increased 

Albumin  increased 

Wassermann  negative  in  2.0  c.c. 

Vernes  reaction      negative  in  1.6  c.c. 
Colloidal  gold  2222345321 

With  rest,  nourishing  food  and  sympto- 
matic medication  the  symptoms  gradually 
subsided.  The  last  to  disappear  was  the  dull 
intermittent  pain  in  the  lumbar  region  which 
was  referred  around  the  body  like  a  girdle. 
By  tlie  end  of  March  all  of  the  symptoms 
had  disappeared  e.xcept  the  |)ain,  which  was 
less  constant  and  of  diminished  intensity, 
and  tlu'  kf(  Babinski.  At  this  time  there  was 
alsii  imUd  a  narrow  girdle  of  hyperes- 
tliesia  to  cotton  wool  and  hyperalgesia  to 
pin-prick  encircling  the  body  just  below  the 
costal  margin. 

Iaics  was  considered  as  (lie  etiologic  fact- 
or in  this  case,  but  the  al)sence  of  any  history 
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of  infection  or  of  previous  symptoms,  the 
negative  marital  history,  the  sudden  onset 
with  gastro-intestinal  symptoms  and  hyper- 
thermia, the  spinal  symptoms,  the  absence  of 
pupillary  disorders,  the  negative  blood  and 
spinal  fluid  serology  with  the  other  positive 
spinal  fluid  findings,  were  considered  suffi- 
cient to  exclude  this,  and  the  diagnosis  of  en- 
cephalitis or  encephalo-niyelitis  was  made. 

COMMENT  ON  THE  CLINICAL  ASPECTS 

In  presenting  the  histories  and  the  clinical 
and  laboratory  findings  of  the  six  cases  em- 
embodied  in  this  paper,  we  feel  warranted 
in  considering  them  as  atypical  forms  of  epi- 
demic encephalitis.  While  not  unmindful  of 
the  fact  that  a  plethora  of  types  has  been 
described  in  this  affection,  the  peculiarity 
and  incompleteness  of  the  clinical  picture 
justifies  our  contention  in  giving  these  cases 
special  recognition.  It  is  quite  obvious  that 
the  major  symptoms  that  we  are  wont  to  as- 
sociate with  epidemic  encephalitis  are  en- 
tirely lacking  in  the  cases  herein  described, 
the  diagnosis  being,  made  possible  only  by 
careful  correlation  of  the  clinical  and  labor- 
atory data.  A  striking  feature  of  these  pa- 
tients was  the  fact  that  with  the  exception  of 
Case  I,  they  were  all  ambulant  and  were  with 
difficulty  persuaded  to  go  to  bed.  This  is 
surely  atypical  when  we  consider  that  the 
average  patient  with  encephalitis  is  forced  to 
bed  quite  early  in  the  disease  and  stays  tlierc 
for  weeks  or  months.  Cases  II  and  V,  in 
view  of  the  abnormal  pupillary  phenomena, 
were  certainly  suggestive  in  a  clinical  sense 
of  neuro-lues,  and  one  of  these.  Case  11, 
was  subjected  to  an  intensive  course  of  sal- 
varsan  therapy.  The  negative  Wasserniann 
in  the  blood  and  spinal  fluid  in  all  of  the 
cases  obviously  excluded  luetic  infection. 

Case  VI  was  a  striking  clinical  demonstra- 
tion of  the  long  gaps  that  occur  between  the 
development  of  new  symptoms.  This  we  may 
assume  to  be  more  than  a  mere  recrudes- 
cence, as  an  entirely  new  clinical  picture  ])re- 
sented  itself  each  time.  This  peculiarity  in 
the  behavior  of  epidemic  enceplialitis  has 
been  emphasized  by  Tilney  and  others. 


Insomnia,  emotional  instability,  absent  or 
very  slight  rise  in  temperature,  the  predomi- 
nance of  purely  spinal  phenomena  such  as  in- 
termittent dull  boring  pain  of  a  vague  shift- 
ing character,  muscular  sensitiveness,  scalp 
pain,  bladder  disturbances,  plegias,  altera- 
tions in  reflex  behavior,  were  other  marked 
atypical  features  distinguishing  these  cases 
from  the  classic  lethargic  type  of  epidemic 
encephalitis. 

In  the  light  of  our  experience,  one  may 
safely  predicate  the  existence  of  many  irreg- 
ular or  atypical  forms  of  the  affection.  These 
may  be  purely  ambulant  in  type.  The  diag- 
nosis can  be  made  with  a  fair  degree  of  prob- 
ability from  the  clinical  facts.  A  study  of  the 
spinal  fluid  is  essential,  however,  for  a 
proper  identification  of  these  types. 

COMMENT  ON  THE  SEROLOGICAL  ASPECT 

An  increase  in  the  pressure  was  a  con- 
stant finding,  which  we  take  to  be  only  an  in- 
dication of  some  form  of  irritation. 

The  cell  counts  were  all  pathological.  This 
cannot  be  said  to  be  a  constant  finding  in  en- 
cephalitis, however,  as  in  typical  cases  of  the 
lethargic  type  we  have  encountered  normal 
(1-5)  and  borderline  (6-9)  counts.  In  Case 
VI  there  was  an  unusually  high  percentage 
of  polymorphonuclears.  The  34  per  cent 
noted  in  this  case  was  higher  than  any  re- 
ported in  the  series  of  fifty  cases  of  anterior 
poliomyelitis  cited  by  Larkin  and  Cornwall 
in  1918.  In  our  opinion  a  comparative  study 
of  the  differential  cell  counts  in  a  large  series 
of  these  two  diseases  would  be  an  import- 
ant contribution  to  the  literature  of  the  sub- 
ject, and  might  add  valuable  information  for 
differential  diagnosis.  In  the  opinion  of  one 
of  us  (Cornwall)  the  polymorphonuclear 
percentage  in  encephalitis  is  generally  higher 
than  in  anterior  poliomyelitis. 

The  globulin  content  was  increased  in 
four  of  the  si.x  cases.  .\s  a  rule,  the  globulin 
is  slightly  increased  in  encephalitis. 

The  sugar  content,  estimated  by  qualita- 
tive examination,  was  increased  in  four  cases, 
normal  in  one,  and  not  recorded  in  one.  We 
regret  that  routine  quantitative  estimations 
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were  not  made,  as  %ve  consider  this  of  def- 
inite differential  value  in  diagnosis.  In  Case 
II,  the  qualitative  increase  was  ven*-  striking. 
An  increased  sugar  content  in  the  spinal 
fluid  in  encephalitis  was  first  noted  bv  Weil 
in  1 918.  He  called  it  non-diabetic  hyperglv- 
corachia  and  stated  that  it  may  be  present  in 
affections  of  the  peripheral  motor  or  sensorv 
neurones,  concussion,  ordinary  epilepsy,  and 
Jacksonian  epilepsy.  He  attributes  a  slight 
increase  to  the  associated  congestion,  but  a 
pronounced  increase  to  irritation  of  the  cent- 
er in  the  floor  of  the  fourth  ventricle.  In  the 
septic  meningitides  it  is  increased  early  but 
decreased  during  the  florid  stage  of  the  bac- 
terial invasion.  Recently  Foster  has  reported 
hyperglycorachia  in  nine  of  ten  cases  of  en- 
cephalitis (90  per  cent)  and  emphasizes  its 
value  as  a  diagnostic  aid  in  the  absence  of 
pleoc\-tosis,  increased  protein  or  abnormal 
colloidal  gold  reaction. 

The  colloidal  gold  curves  in  encephalitic 
fluids  are  usually  low,  although  one  of  our 
cases  gave  a  result  on  the  borderline  between 
Zones  II  and  III  resemljling  the  so-called 
"meningitic"  cur\'e.  It  should  be  emphasized 
that  the  colloidal  gold  reaction  does  not  serve 
to  diagnose  any  neurologic  disease.  Its  value 
lies  in  its  correlation  with  other  laboratory 
and  clinical  findings.  Results  similar  to  those 
reported  in  encephalitis  have  been  reported 
by  Larkin  and  Cornwall  in  neurosyphilis,  an- 
terior poliomyelitis,  low-grade  meningitis, 
epilepsy,  alcoholic  neuritis,  multiple  and  lat- 
eral sclerosis,  brain  tumor,  hemiplegia, 
chronic  nephritis  and  eclampsia. 

The  Wassermann   and  Vemes   reactions 


are  negative,  with  the  larger  amounts  of 
spinal  fluid,  unless  syphilis  be  coexistent.  In 
the  latter  case  differential  diagnosis  is  ren- 
dered very  difficult  but  the  quantitative 
sugar  content  may  determine  the  diagnosis. 

SUMMARY 

The  occurrence  of  the  cases  described  at 
the  end  of  a  period  during  which  encephalitis 
was  present  in  epidemic  form,  suggests  that 
the  same  etiologic  factor  is  concerned,  but  in 
attenuated  form,  producing  milder  symp- 
toms and  less  typical  clinical  pictures.  In 
a  descriptive  sense  the  term  encephalitis 
does  not  seem  strictly  appropriate,  as  the 
symptoms  point  to  essential  lesions  in  the 
cord  rather  than  the  encephalon.  Encephalo- 
myelitis or  meningo-myelitis  are  terms  better 
adapted  to  these  cases  than  is  encephalitis. 

In  every  case  in  this  series  a  lumbar 
puncture  was  necessary  for  confirmatory 
diagtiosis.  These  ambulatory  cases  may  be 
easily  mistaken  for  neurosyphilis,  ganglion- 
itis, neuritis,  myositis  or  psychoneurosis.  In 
our  opinion  they  are  more  frequent  than  gen- 
erally believed,  but  are  overlooked  because 
of  the  paucity  of  the  symptoms. 
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A  CASE  OF  OPTIC  ATROPHY* 

Bv   IRVING  J.   SANDS,   m.d. 
Instructor  in  Neurology,  Columbia  University;  Assistant  Alienist,  Bellevue  Hospital 

NEW    YORK    CITY 

This  case  is  presented  before  the  confer-  ion  in  the  left  eye,  but  failed  to  do  so  in  the 

ence  because :  right  eye.  He  could  not  sleep. 

1.  It  illustrates  the  necessity  of  a  complete  His  previous  history  was  uneventful.  He 
serological  examination  in  any  given  neuro-  knew  nothing  of  his  birth  and  of  his  infancy 
logical  condition.  and  childhood.  He  began  to  go  to  school  at 

2.  It  demonstrates  one  of  tile  various  ways  eight  years,  but  was  always  playing  truant, 
in  which  neurosyphilis  may  manifest  itself  He  had  never  received  any  head  injuries.  He 
clinicallv.  denied  gonorrhea  and  syphilis,  both  by  name 

3.  It  is  hoped  that  this  case  will  arouse  and  by  symptoms.  He  could  not  recall  any 
discussion  on  the  different  etiological  possi-  former  illness.  He  described  his  habits  as  be- 
bilities  that  might  cause  such  clinical  symp-  ing  temperate. 

toms,  and  will  help  to  clarify  some  of  the  His  family  history  was  negative  for  any 

perplexing     factors    encountered     in     sucli  chronic  or  nervous  diseases. 

cases. 

Physical    Ex.\mix.\tiox. — The    patient 

I\T.   II.    (31,529)   Male.  P'orty  years  old.  came  into  the  examination   room  showing 

American.      Single.      Clerk      in     liardware  evident  ptosis  of  the  right  eyelid.  His  gait 

store.     Admitted    March     17,     1021,     witli  was  normal  in  all  phases.  His  station  was 

a     letter     from     the     out-patient     depart-  steady.  There  was  no  Romberg.   The  non- 

ment    of    the    Knapp    Memorial    Hospital,  e(|uilibratory  tests  were  all  performed  nor- 

stating  that  the  patient  was  suffering  from  mally.  There  was  no  dysmetria,  no  dyssyner- 

bilateral  optic  atrophy,  and  asking  for  possi-  gia   and   no   adiadochokinesis.    Skilled   acts 

ble  neurological  etiological  factors  respons-  were  performed  normally.  Speech  did  not  re- 

ible  for  the  condition.  veal  any  defect  and  the  test  phrases  were 

History. — Information  was  given  by  the  spoken  very  well.  There  were  no  abnormal 

patient  himself,   who  appeared  to  be  of  a  involuntarv  movements  seen. 

free  and   somewhat  indifferent  disposition.  Reflexes: 

He  stated  that  on  February  22,  i()2i,  when  left        right 

he  awoke  from  his  sleep,  he  saw  double.  He     i:'^\  • " " °  ° 

,'  ,,,  ,,        Pectoral o  o 

went  to  work,  where  he  was  told  by  a  f el-     Biceps  i  3 

low  worker  that  his  left  eye  was  "turned     Triceps i  3 

out."  He  finished  his  dav's  work,  Imt  did     |^f''-''  '  I 

L  Inar    •• I  3 

not  return  on  the  following  day  because  ot      wvist i  2 

nausea,   dizziness  and  general  malaise.   He     Suprapatellar  3  3  plus 

then  noticed  that  his  right  eyelid  was  droop-     ^"^j^'j',','',^ ;  ■  /  ■]  i  '''"* 

ing,  and  that  his  vision  was  becoming  poor.     Ankle  clonus  o  o 

The  diplopia  persisted  for  two  weeks,  and     •Mxlominal i  i 

then   disappeared.   He   went  to   the   Knapp     n'i'"''i'"'''^ ' ' '  ic  '  V '  ! 

'1  ''       Baliuiski  and  modifications o  o 

Memorial     Hospital     Out-patient     Depart- 
ment, and  received  glasses.  His  vision  began  Muscle  strength  was  well  jireserved. 
to  fail  on  March  i,  1921,  and  was  worse  in  Muscle  tf)ne  was  definitely  increased  in  the 
the  right  eye.  The  glasses  improved  the  vis-  right  extremities. 

♦Presented  lielore  the  Conference  of  the  Neurological  Staff   of    Columbia   University   at    the    Vanderbilt 

Clinic,  on  April  4,  1921. 
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There  were  no  abnormal  associated  move- 
ments. 

The  general  sensorv-  examination  revealed 
a  normal  response  to  all  stimuli. 


Craxial  Xerves  showed  the  following: 

Olfactory  ner\-e  and  nose  showed  nothing 
abnormal. 

Visual  acuit}-:  Left  equals  20/So;  right 
equals  20/80. 

Visual  fields  were  concentrically  dimin- 
ished. 

The  fundi  showed  bilateral  optic  atrophy 
more  advanced  in  the  left.  The  pupils  were 
equal,  somewhat  irregular  in  outline,  but 
both  reacted  well  to  light  and  accommo- 
dation. There  was  ptosis  of  the  right  eyelid. 
There  was  definite  nystagmus,  on  looking  to 
the  right,  greater  in  the  right  than  in  the 
left  eye.  The  left  palpebral  fissure  was  wider 
than  the  right. 

Acoustic  nerve  and  ear  were  normal. 

Trigeminus  nerve  and  mouth  showed 
nothing  unusual.  All  of  the  other  cranial 
ner\^es  were  found  intact. 

Mental  Status. — The  mental  status  of 
the  patient  was  ominous  in  that  the  patient 
showed  an  attitude  of  levity  and  silliness 
that  suggested  strongly  an  exalted  and  boast- 
ful condition,  frequently  encountered  in  the 
parenchymatous  cerebral  neurosyphilis  cases. 
His  intelligence  was  definitely  below  par. 
His  emotional  response  was  hardly  adequate 
and  hardly  consistent  with  the  stimulus,  and 
his  mood  was  quite  elevated.  His  attention 
was  difficult  to  hold.   Memory  was  intact. 

His  sy.stemic  examination  was  negative. 
His  skin  was  warm  and  of  a  soft  consis- 
tency. There  was  a  normal  fat  distribution. 
There  was  no  dermographia. 

The  glandular  system  was  normal. 

His  heart  was  normal  in  outline,  of  nor- 
mal force  and  rhythm,  and  showed  a  harsh 
systolic  murmur  at  the  apex.  Pulse  was  84. 
Blood  pressure  135/85. 

Lungs  were  of  normal  resonance,  brcalh 
and  voice  sounds. 

Gastro-intcstinal  tract  was  negative. 

Genitalis  were  normal. 


Blood  \\'assermann,  March  17,  1921,  4 
plus. 

Spinal  fluid  showed  moderate  pressure, 
trace  of  globulin,  5  cells.  Four  plus  Wasser- 
mann  reaction  to  2  c.c.  of  spinal  fluid,  and 
collodial  gold  curve  4442221  no. 

Summary. — Male.  Aged  forty  years. 
Single.  Clerk  in  hardware  store,  of  negative 
family  history,  who  denied  any  previous  ill- 
ness, who  admitted  exposure  to  but  denied 
contraction  of  venereal  diseases,  and  who 
was  referred  by  the  physicians  of  a  large  eye 
hospital  for  a  neurological  examination  in  an 
effort  to  account  for  a  bilateral  optic  atro- 
phy. 

The  disease  was  of  three  weeks'  duration 
and  manifested  itself  by  nausea,  dizziness, 
malaise,  diplopia,  external  strabismus  of  the 
left  eye,  bilateral  ptosis  and  diminishing  vis- 
ion. 

On  examination  the  patient  presented  a 
superficial,  boastful  and  expansive  attitude 
and  an  emotionally  indifferent  and  careless 
mental  state,  but  with  a  fairly  intact  memory 
and  orientation.  Physically  he  showed  ptosis 
of  the  right  eyelid,  unequal  deep  reflexes 
more  active  on  the  right  side,  without  any 
pathological  reflexes,  increased  muscle  tone 
in  tiic  right  extremities,  bilateral  diminution 
of  visual  acuity,  bilateral  optic  atrophy, 
more  advanced  in  the  right  eye,  irregular 
pupils,  ptosis  of  the  right  eyelid,  4  plus 
blood  Wassermann,  4  plus  spinal  fluid  Was- 
sermann,  5  cells  in  the  spinal  fluid  and  a 
trace  of  globulin,  and  a  colloidal  gold  curve 
of  4442221 1 10. 

Comment  on  Case. — The  diagno.stic  pos- 
sibilities presented  in  the  inverse  order  of 
probability  are: 

1.  Accessory  sinus  disease. 

2.  Epidemic  cncephrditis. 

3.  Neurosyphilis. 

1.  'I'liat  accessory  sinus  disease  plays  an 
important  role  in  many  cases  of  impaired 
vision  lias  been  forcibly  brought  to  the  atten- 
linii  of  medical  men  by  the  work  of  White^ 
and  oilier  rhinologists,  although  this  casual 
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relationship,  especially  in  its  bearing  on 
choked  disc,  has  been  questioned  by  Gush- 
ing.'' In  the  case  presented,  we  do  not  think 
there  is  any  evidence  of  accessory  sinus  dis- 
ease. It  is  mentioned  simply  to  note  that  this 
possibility  was  not  overlooked. 

2.  Epidemic  encephalitis  must  be  re- 
garded as  a  strong  possibility,  in  view  of  the 
presenting  symptoms.  The  general  malaise, 
diplopia,  ptosis  of  one  eyelid  and  nystagmus, 
appearing  during  an  epidemic,  must  make 
one  think  of  this  disease  which  is  so  protean 
in  its  manifestations. 

3.  Neurosyphilis  is,  in  our  opinion,  the 
disease  in  this  case.  The  strongly  posi- 
tive blood  Wassermann  leads  one  to  be- 
lieve that  not  alone  is  the  nervous  sys- 
tem involved  in  the  pathological  process, 
but  that  the  disease  is  systemic  as  well.  The 
colloidal  gold  curve  would  point  towards  a 
strong  parenchymatous  involvement.  The  eu- 
phoria and  inadequate  emotional  reaction 
would  point  towards  a  cerebral  involve- 
ment. These  two  facts  would  make  one  think 
of  the  possibility  of  an  impending  paretic 
condition,  and  would  make  the  ultimate  out- 
come of  the  disease  rather  unfavorable. 

In  our  opinion,  this  case  .should  immedi- 
ately be  put  on  intensive  intravenous  ars- 
phenamin  administration  combined  with  in- 
tramuscular mercurial  injections.  Wc  do  not 
think  that  at  present  there  is  any  indication 
for  intraspinous  therapy.  The  case  should  be 
carefully  followed  up  and  should  never  be 
allowed  to  get  away  from  medical  care  and 
supervision. 
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DISCUSSION 

Dr.  Osnato.  I  would  like  to  have  Dr.  Corn- 
wall express  an  opinion  concerning  the  prog- 
nosis following  treatment.  In  those  patients 
whom  we  have  in  the  clinic,  I  have  seen  no  im- 
provement at  all.  We  have  had   many   early 


cases,  and  it  is  possible  that  the  progress  in 
these  has  been  stopped.  I  should  like  to  know 
what  Dr.  Cornwall  would  promise  a  patient 
with  this  condition  concerning  his  sight. 

Dr.  Cornwall.  I  would  not  promise  him 
anything.  I  would  tell  him  that  his  sight  might 
improve,  but  I  would  not  think  so  myself. 

Dr.  Aronson.  Dr.  Sands  has  proven  that 
the  patient  has  two  things:  lues  and  encepha- 
litis. Rut  that  the  lues  is  the  cause  of  the  optic 
atrophy  is  not  proven.  This  man  might  have 
had  lues  for  some  time.  The  suddenness  of 
the  atrophy  would  i^erhaps  suggest  its  being 
due  to  the  encephalitis  rather  than  to  the  lues. 
His  symptoms  may  be  due  to  syphilis,  but  I  do 
not  think  it  can  be  proven  that  they  are  not 
due  to  encephalitis. 

Dr.  McKendree.  I  understand  that  this  pa- 
tient was  sent  here  with  optic  atrophy.  I  would 
like  to  ask  whether  anyone  has  seen  optic 
atrophy  with  epidemic  encephalitis.  We  have 
all  seen  cases  with  papilledema,  but  has  anyone 
seen  a  real  atrophy  in  epidemic  encephalitis? 

Dr.  Osnato.  May  I  ask  Dr.  Cornwall  wheth- 
er he  would  consider  the  presence  of  an  optic 
atrophy  in  a  luetic  patient  a  contraindication 
to  treatment  by  salvarsan? 

Dr.  Cornwall.  No,  I  would  not  consider 
salvarsan  treatment  contraindicated. 

Dr.  Aronson.  .\nswering  Dr.  McKendree's 
question,  I  would  like  to  say  tliat  I  have  a 
brain  which  I  will  soon  be  able  to  present  at 
the  conference.  The  patient  had  encephalitis, 
his  first  symptom  being  a  tic  involving  the  5th 
nerve.  On  the  first  morning  there  was  a  ptosis 
and  the  patient  was  blind  in  one  eye.  He  be- 
came unconscious  and  it  was  difficult  to  make 
an  examination,  but  prior  to  his  becoming  un- 
conscious a  choked  disc  was  made  out  and  he 
claimed  that  he  could  not  see  at  all.  He  then 
became  unconscious  and  died  soon  afterward. 

Dr.  Tilney.  I  am  very  much  interested  in 
the  case  and  have  not  much  to  add  except  that 
from  now  on,  I  presume,  we  are  going  to  be 
in  a  state  of  combat  as  to  the  simultaneous 
coexistence  of  syphilis  and  epidemic  encepha- 
litis. I  can  see  no  reason  why  the  two  might  not 
coexist.  Yet  it  does  seem  to  me,  from  what 
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I  have  seen  and  what  I  know  of  the  literature, 
that  syphihs  by  itself  is  capable  of  produc- 
ing all  of  the  symptoms  which  we  have  wit- 
nessed in  this  patient,  and  that  unless  the 
evidence  of  the  coexistence  of  other  disease 
is  unusually  strong  and  convincing,  we  are 
going  out  of  our  way  to  invoke  this  popular 
subject  of  encephalitis.  I  believe  that  as  the 
case  stands  everything  about  it  may  be  ex- 
plained on  the  basis  of  syphilis.  In  the  first 
place,  the  suddenness  of  the  onset  does  not  ex- 
clude syphilis.  Syphilis  does  begin  in  many 
different  manners,  develop  in  many  forms,  and 
yet  preserve  its  "unity  in  variety."  Here  the 
question  of  optic  atrophy  seems  to  stand  in  the 
way  of  believing  that  it  is  epidemic  encepha- 
litis. I  myself  would  much  prefer  to  believe 
that  the  optic  atrophy  is  due  to  luetic  optic 
neuritis.  So  far  as  the  rest  of  the  midbrain 
symptoms  go,  an  endarteritis  or  a  gummatosis 
would  be  sufficient  to  explain  the  situation. 
Until  some  very  telling  points  are  put  forth  by 
the  proponents  of  encephalitis,  I  should  con- 
sider the  case  one  of  neurosyphilis. 

Dr.  Polon.  The  man  has  a  prominent  lower 
jaw  and  features  that  have  been  pointed  out  as 
indicating  a  special  susceptibility  to  lues.  This 
susceptibility  is  somewhere  related  to  the  per- 
verted function  of  the  pituitary.  Oppenheim 
has  described  a  certain  type  of  tabes  which 
he  called  pituitary  tabes,  in  which  tlie  basal 
meningitis  involved  the  pituitary.  Ordinarily 
this  type  was  described  as  non-luetic,  but  now 
no  such  distinction  is  made,  and  the  term  of 
dyspituitary  tabes  is  used. 

Dr.  Weciisler.  Oppenheim  describes  in 
that  article  two  cases  diagnosed  as  paresis  and 
two  diagnosed  as  tabes.  All  came  to  autopsy 
and  none  showed  any  relation  to  tabes.  They 
did  show  pituitary  disturbance.  In  all  these 
cases  one  could  not  make  a  diagnosis  other 
than  paresis  or  tabes. 

Dr.  Cornwall.  Dr.  Osnato  askerl  regarding 
improvement,  which  reminds  me  of  the  work 
Dr.  Behrens  is  doing.  He  has  been  following 
these  cases  for  four  or  five  years  and  has  kept 
recorris  of  them.  In  some  of  the  more  recent 
ones  we  have  just  been  using  drainage  alone, 
and  I  would  like  to  ask  Dr.  Tilney  if  there  is 
reason  to  believe  that  this  trcatnjent  would 
cause  improvement.  I  have  considered  atrfipliy 
to  mean  a  scar  due  to  actual  degeneration  of 


the  fibers.   How  much  may  we  expect  those 
fibers  to  regenerate  in  lues? 

Dr.  Tilney.  We  must  not  forget  that  the 
optic  nerve  is  not  a  nerve  at  all — it  is  a  tract. 
It  contains  none  of  the  potentialities  of  regen- 
eration and  recuperation  common  to  peripheral 
nerves.  When  an  atrophy  is  once  established 
it  is  permanent.  Those  fibers  which  actually 
become  atrophied  do  not  return  to  normal.  So 
that  the  possibility  of  producing  improvement 
by  any  means  of  treatment — intravenous,  intra- 
spinous,  intracerebral,  or  anything  else  for  that 
matter — is  quite  out  of  the  question.  You  may 
arrest  further  atrophy,  but  you  can  never  pro- 
duce any  improvement  in  an  actually  existing 
atrophy. 

Dr.  Osnato.  The  article  by  Oppenheim 
quoted  by  Dr.  Polon  and  Dr.  Wechsler  has 
made  me  feel  that  it  is  something  that  might 
better  have  never  been  written.  How  can  tabes 
depend  on  anything  that  can  happen  to  the 
pituitary  gland? 

Dr.  Vermilye.  I  treated  some  cases  of  optic 
atrophy  for  Dr.  Swift,  and  I  remember  one 
case  that  we  treated  over  a  course  of  ten  years. 
At  first  the  patient  had  no  vision  for  anything 
except  light.  Within  six  months  he  was  able 
to  read  the  headlines  in  the  newspapers.  It  was 
a  patchy  sort  of  atrophy,  and  as  he  recovered 
his  vision,  he  saw  as  though  he  were  looking 
through  a  sieve. 

Dr.  Weciisler.  I  believe  Dr.  Tilney  may 
recall  the  case  of  Mrs.  Simmons.  A  diag- 
nosis of  multiple  sclerosis  was  made  at  first, 
but  after  three  months  it  was  decided  that  it 
was  not  multiple  sclerosis  at  all.  This  woman 
had  a  bilateral  complete  opti,c  atrophy.  She 
would  lose  her  vision  completely  for  a  couple 
of  weeks  anrl  then  begin  to  see  again.  That  re- 
l)ealed  itself  several  times,  first  in  one  eye,  then 
in  the  other.  During  her  stay  in  the  hospital 
her  vision  liafl  several  times  disappeared  com- 
pletely and  several  times  returned  so  that  she 
could  see  her  way  around  the  ward.  .She  had 
other  symptoms  which  were  puzzling.  In  the 
jjeriods  during  which  she  could  see  her  fields 
were  contractcfl. 

Dk,  Casamajok.  This  discussion  shows  ex- 
actly the  jjosilion  that  ojjtic  atrophy  holds  to- 
day, the  c.xlrcnie  ideas  that  all  of  us  have  about 
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it  based  upon  an  insufficient  knowledge  of  the 
pathology.  For  instance,  we  have  been  seeing 
some  unusual  cases  in  the  past  few  weeks. 
Some  may  have  been  due  to  wood  alcohol 
poisoning,  but  not  all.  And  they  seem  to  get 
better.  They  come  on  rather  suddenly  and  get 
worse  for  a  while,  and  then  for  some  unknown 
reason  improve.  They  are  not  luetic  and  not 
wood  alcohol,  and  I  think  they  may  be  enceph- 
alitic.  Dr.  Aronson's  point  is  well  taken.  Even 
if  this  patient  has  syphilis,  the  optic  atrophy 
may  be  due  to  encephalitis.  The  encephalitis 
that  we  have  seen  in  the  past  year  or  two  has 
varied  considerably,  and  I  am  not  at  all  certain 
that  these  cases  ma\'  not  be  encephalitis,  es- 
pecially when  judged  from  their  course  and 
their  getting  well  without  treatment.  In  my 
experience  this  is  a  thing  which  does  not  hap- 
pen in  luetic  atrophy.  I  think  we  shall  have  to 
revise  our  notion  of  optic  atrophy.  The  optic 
nerve  is  a  tract,  as  Dr.  Tilney  says.  The  cells 
lie  out  in  the  periphery.  Besides  this,  the  ile- 
generations  are  not  descending.  Pressure  any- 
where along  the  course  of  the  nerve  will  cause 
degeneration  back  to  the  cell  itself.  The  ascend- 
ing degeneration  from  a  point  of  injury,  up  to 
tlie  nerve,  is  a  reaction  which  is  different  here 
from  other  structures  of  the  nervous  system. 
Then  as  to  the  possibility  of  recovery  there  is 
another  problem.  Obviously  there  could  ncjt 
have  been  an  atrophy — a  real  degeneration  of 
all  the  myelin  sheaths  with  the  later  disappear- 


ance of  the  axones  and  the  replacement  of  that 
tissue  by  neuroglia.  There  must  have  been  some 
other  kind  of  pathological  process.  We  call  it 
atrophy,  but  I  wonder  if  some  other  condition 
may  not  also  cause  this  degeneration.  I  think 
the  pathology  of  the  optic  nerve  is  an  almost 
untouched  field.  We  tlo  not  know  enough 
about  the  anatomy  of  the  retina.  We  certainly 
know  nothing  of  the  pathology  of  the  gangli- 
onic layer  of  the  retina,  and  we  know  even 
less  of  the  pathology  of  the  optic  nerve  itself. 

Dr.  Elsberg.  Does  not  this  apparent  re- 
covery of  vision  in  optic  atrophy  mean  that 
what  is  reported  as  complete  optic  atrophy  by 
the  ophthalmologist  is  not  really  a  complete 
optic  atrophy  ? 

Dr.  Sands.  I  have  never  seen  atrophy  in 
epidemic  encephalitis,  although  I  have  seen 
much  choking  of  the  discs.  I  have  seen  four 
patients  with  choking  of  the  disc  to  2jX,  3 
and  4  diopters,  with  hemiplegia  on  the  oppo- 
site side,  and  conditions  so  closely  resembling 
brain  tumor  that  the  only  thing  which  stood 
in  the  way  of  operation  in  one  case  was  getting 
the  consent  of  the  family.  Now  that  patient 
is  getting  well  without  operation.  I  have  seen 
one  case  which  recovered  from  the  condition 
and  now  shows  a  haziness  of  the  disc  but  not 
a  real  atrophy.  He  had  a  choking  of  4  di- 
opters of  the  discs. 
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PART    I 


D  E  F I N I T I  ON. — Meningovascular  neuro- 
syphilis is  that  form  of  luetic  infection 
which  expresses  itself  pathologically  as  an 
involvement  of  the  meninges  and  blood-ves- 
sels of  the  nervous  system.  Primarily  it  pro- 
duces changes  in  the  mesodermal  elements 
which  participate  in  the  formation  of  the 
cerebrospinal  axis.  Secondarily,  it  may  com- 
promise the  actual  neural  constituents,  in- 
cluding the  nerve  cells  and  nerve  fibers.  In 
this  respect  meningovascular  neurosyphilis 
differs  from  paresis,  taboparesis,  and  tabes 
dorsalis,  all  of  which  latter  result  from  the 
direct  attack  of  the  infecting  organism  upon 
the  neural  components. 

That  there  is  an  absolute  boundary  line 
between  these  |)athological  forms  of  neuro- 
syphilis cannot  be  conclusively  maintained 
at  the  present  time.  On  the  other  hand,  for 
the  purpose  of  classification  and  clinical  dis- 
tinction, it  is  convenient  to  recognize  the  dif- 
ferences just  described.  In  many  cases  the 
clinical  and  laboratory  findings  will  not  suf- 
fice to  establish  the  distinction  with  a  clarity 
that  might  be  desired ;  and  this  fact  seems  to 
justify  the  statement  of  Southard  that  "no 
one  can  now  successfull\-  make  a  differential 
diagnosis  between  the  paretic  and  the  diffuse 
nonparctic  forms  of  neurosyphilis  in  many 
phases  of  either  disease,  even  with  all  labo- 
ratory refinements." 

HISTORICAl.    XOTF.    .VXD   NOMEXCL.XTURE 

Much  conflicting  evidence  exists  concern- 


ing the  early  recognition  of  syphilis. 
Whether  it  was  a  totally  new  malady  which 
swept  over  Europe  in  the  latter  part  of  the 
fifteenth  century,  or  whether  it  was  an  epi- 
demic recrudescence  of  a  disease  of  much 
greater  antiquity,  is  still  a  matter  of  doubt 
and  debate.  It  seems  certain,  however,  that 
this  infection  made  a  virulent  appearance  in 
Europe  during  the  Middle  Ages,  at  a  time 
when  humanity  was  plagued  by  epidemic 
diseases  probably  as  never  before  or  since. 
The  interpretations  given  these  widespread 
pestilences  naively  laid  the  responsibility  for 
their  existence  to  adverse  astral  influences, 
to  famines  and  failures  of  crops,  to  volcanic 
eruptions,  inundations  and  droughts,  to  the 
pollution  of  wells  by  the  Jews,  to  plagues  by 
insects,  and  to  other  equally  irrelevant 
causes.  The  actual  and  cogent  factors  pre- 
disposing to  medieval  pestilence  were  the 
prevailing  ignorance  of  the  times,  the  ne- 
glect of  public  and  private  hygiene,  the  al- 
most total  lack  of  sanitation  of  the  ancient 
walled  towns,  the  misgovernment  and  un- 
bridled immorality  growing  out  of  many 
wars  and  constant  preparation  for  war, 
which  brought  into  intimate  contact  all  kinds 
and  conditions  of  people  belonging  to  manv 
different  races. 

During  this  period  at  least  eight  epidemic 
diseases  were  recognized,  namely,  the  bu^ 
bonic  plague,  phthisis,  scabes,  erysipelas, 
leprosy,  anthrax,  traehoma  and  syphilis.  Of 
these,  the  black  death  and  syphilis  were  by 
far  the  most  malignant.  The  black  death, 
♦This  paper  forms  part  of  the  chapter  on  "Cerebrospinal  Syphilis"  to  appear  in  Vol.  VI  of  the  Nelson 
Loose  Leaf  Medicine,  and  is  here  published  with  the  pennission  of  Thoinas  Nelson  &  Sons. 
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after  devastating  Asia  and  Africa,  appeared 
in  Europe  about  1350.  During  its  course 
this  pestilence  destroyed  twenty-five  million 
Europeans  and  is  credited  with  the  unprece- 
dented mortality  of  nearly  sixty  million 
human  beings  throughout  the  world. 

Somewhat  later  in  the  Middle  Ages,  while 
the  black  death  was  still  prevelant  but  al- 
ready giving  evidence  of  attenuation,  syph- 
ilis appeared  as  the  second  great  scourge  in 
epidemic  form,  following  the  siege  of  Na- 
ples in  1495.  By  some  it  is  thought  to  have 
been  communicated  to  the  French  invaders 
by  the  Spanish,  who,  it  was  believed,  had  be- 
come infected  by  the  sailors  of  Columbus 
following  the  discovery  of  the  New  World. 

Medieval  syphilis  was  first  known  as  vial 
franzoso,  morbus  gallicits  and  viala  napolc- 
tana.  It  was  not  until  1530,  however,  that 
the  disease  acquired  its  present  name  at  the 
hands  of  the  poet-physician,  Girolamo  Fra- 
castoro,  in  consequence  of  what  is  perhaps 
the  most  celebrated  of  all  medical  poems, 
"Syphilis  sivi  Morbus  Gallicus"  (Venice, 
1530),  which  describes  the  disease,  takes 
cognizance  of  its  venereal  origin,  and  assigns 
to  it  its  present  name. 

The  relation  of  syphilis  to  the  nervous 
system,  and  the  possibility  that  it  might  af- 
fect the  central  controlling  organs  of  the 
body,  was  apparently  recognized  during  this 
first  great  epidemic  of  the  disease  in  Europe. 
At  all  events,  Leonicino,  in  1497,  seemed  to 
be  aware  that  syphilis  might  involve  the  in- 
ternal organs  and  even  produce  paralysis. 
Subsequently,  Paracelsus  and  Van  Hutten 
observed  involvement  of  the  internal  organs, 
and  Van  Hutten  maintained  that  in  certain 
instances  syphilitic  individuals  became  para- 
lyzed. It  is  probable  that  the  first  actual  ref- 
erence to  .syphilis  of  the  brain  was  given  by 
Morgagni  in  his  statement  that  gummata  do 
not  limit  themselves  exclusively  to  the  peri- 
osteum and  bones.  The  quotation  indicating 
this  early  recognition  of  cerebral  gummata 
is  of  much  historical  importance  and  will  be 
found  in  the  original  appended  in  a  foot- 
note, together  with  Morgagni's  description 
of  aneurysms  and  diseases  of  the  smaller 
vessels  in  the  brain  obscrverl  postmortem  in 


a  syphilitic  subject.'  Mention  of  syphilitic 
disease  producing  changes  in  the  functions 
of  the  central  nervous  system  is  made  in 
1740  by  Astruc  in  his  book  Dc  Morbis 
Vcnereis. 

It  was  unfortunate,  perhaps,  that  the 
slowly  advancing  recognition  of  syphilitic  in- 
volvement of  the  ner\'ous  system  met  a  set- 
back at  the  hands  of  so  distinguished  a 
leader  of  medicine  as  John  Hunter  in  about 
1790.  His  teaching  was  that  syphilis  never 
afifects  the  internal  organs,  so  that — "It 
would  appear  that  some  parts  of  the  body 
are  much  less  susceptible  of  the  lues  venerea 
than  others ;  and  not  only  so.  but  many  parts 
so  far  as  we  know  are  not  susceptible  of  it 
at  all.  For  we  have  not  yet  had  every  part 
of  the  body  affected ;  we  have  not  seen  the 
brain  affected,  the  heart,  stomach,  liver,  kid- 
neys nor  other  viscera,  although  such  cases 
are  described  in  authors." 

Early  in  the  eighteenth  century  the  term 
"lues  venerea"  was  applied  as  a  synonym  of 
syphilis.  Originally  lues  was  a  generic  term 
of  much  wider  application.  Its  use  evidently 
dates  back  to  Roman  times,  when  it  was  em- 
ployed to  indicate  a  plagaie,  pestilence  or 
contagious  disease.  It  is  used  by  Virgil  as 
implying  a  pest  or  a  reproach  for  criminals, 
and  by  Cicero  for  any  widespread  or  uni- 
versal calamity.  In  relatively  modern  times 
only  has  the  term  received  its  present  sig- 
nificance in  relation  to  syphilis. 

The  influence  of  Hunter's  dictum,  which 
apparently  retarded  the  advance  of  know- 

'  "Qui  in  Theatro  hoc  noslro  Iria  gummata  Can- 
dida, rccluso  cranio,  oslcndi  vidit  ab  Antonio  Moli- 
nctto  quae  inhacrebant  Durac  membranae,  verum 
ctiam  ex  Guaiiuonio  sciibcnle,  sc  vidisso  Gummata 
dicta  in  cerebro  coucreta.  Quam  potissimum  scdem 
mcmoro,  quia  haec  adscribuntur  ad  ciusdcm  Obscr- 
vationem  in  qua  tria  corpuscula  lauquam  Rummata 
vircntia  in  viri  ccrcbro  conspccta  Icguntur,  qui  ex  lue 
dc  qua  loquimur  epilcpsiae  et  convuisionibus  ob- 
noxius,  dcniquc  Riavissimo  soporc  confcclus  est." 
MorKaKni,  J.  U.  "Dc  scdil)US  ct  causis  morborum  per 
aiialomon  inda^atis  libii  quinquc."  Epistola  Anot. 
Med.,  Iviii,  Art.  9.  1761. 

"Scd  in  Tcnui  mcninKC  artcriarum  trunci  omnes, 
omncsquc  item  carum  rami,  iiquc  pracscrtim  qui 
plexum  Choroidcm  versus  contcndunt,  multo  erant 
crassiores  aequo,  ct  duriorcs ;  exsiccatiquc  osseam 
pluribus  in  locis  naturam  ostenderunt."  Ibid.  Epistola 
Anat.  Med.,  xxvii.  Art.  28. 
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ledge  concerning  central  nervous  syphilis 
was  in  part  offset  by  Lallemand  who,  in 
1835,  demonstrated  a  collection  of  syphilitic 
brains.  Virchow's  writings  on  the  pathology 
of  gummatous  lesions  went  far  to  establish 
a  firmer  foundation  for  the  actual  involve- 
ment of  the  nervous  system  by  syphilis,  and 
his  teachings  were  followed  by  many  pub- 
lications on  syphilis  of  the  nervous  system. 

In  1868  Allbut  gave  the  first  description 
of  the  microscopic  appearance  of  syphilitic 
arteries,  and  in  1874  there  appeared  an  im- 
portant monograph  by  Heubner  describing 
syphilitic  disease  of  the  cerebral  arteries.  A 
number  of  investigators  since  then  have 
shown  that  not  only  acquired,  but — quite  as 
much — hereditary  syphilis  may  affect  the 
central  nervous  organs  and  produce  patho- 
logical changes  of  the  degenerative,  arterial 
or  gimimatous  variety. 

In  the  latter  part  of  the  nineteenth  century 
a  considerable  discussion  developed  concern- 
ing the  distinction  of  the  various  forms  of 
syphilis  affecting  the  nervous  system.  It  is  to 
Fournier  (1886)  that  we  are  indebted  for 
the  first  clear  conception  that  locomotor 
ataxia  and  probably  paresis  differ  from 
other  forms  of  nervous  syphilis  in  the  late 
appearance  of  the  symptoms.  For  this  rea- 
son these  diseases  were  considered  post- 
syphilitic. To  describe  such  late  conse- 
quences of  syphilitic  infection,  Fournier  de- 
vised and  employed  the  term  parasyphilis. 
His  contention  that  the  tabes  dorsalis  was  a 
postsyphilitic  disease  received  eminent  sup- 
port from  the  extensive  clinical  investiga- 
tion of  Erb,  whose  statistics  of  1,100  cases 
of  tabes  appeared  to  justify  the  recognition 
of  the  condition  called  parasyphilis.  Krafft- 
Ebing  lent  the  weight  of  his  opinion  to  the 
conception  that  paresis  was  a  postsyphilitic 
condition  when  he  stated  that  "general  par- 
alysis is  a  product  of  syphilization  and  civil- 
zation." 

According  to  Mott,  sypliilis  of  the  nerv- 
ous system  may  be  divided  into  two  major 
groups,  namely: 

I.  Syphilitic  diseases  resulting  in  basal 
meningitis,  meningitis  of  the  convexity,  cer- 
ebrospinal meningitis,  arteritis,  gummatous 


tumors  and  syphilitic  diseases  of  the  spinal 
cord. 

2.  A  group  comprising  parasyphilis, 
which  includes  tabes  dorsalis,  tabo-optica 
and  dementia  paralytica. 

A  number  of  authorities,  among  them 
Nageotte,  Lesser  and  Herschel,  maintain 
that  general  paresis  and  tabes  are  quater- 
nary syphilis.  Mobius  refers  to  tabes  and 
general  paresis  as  metasyphilis,  by  this  term 
implying  that,  although  lues  may  be  the 
fundamental  cause,  the  disease  itself  is  not 
directly  due  to  the  syphilitic  virus. 

In  1907  Ravaut  and  Ponselle,  in  four 
cases  of  hereditary  and  acquired  syphilis, 
demonstrated  the  presence  of  spirocheta 
pallida  in  the  ependymal  cells  of  the  cord 
and  the  i)eri-ependymal  neuroglial  cells. 
Syphilitic  ependymitis,  according  to  these  in- 
vestigators, seems  to  be  one  of  the  stages  in 
the  invasion  of  the  nervous  system  by  spiro- 
chetae. 

In  191 3.  Noguchi  and  Moore  reported  the 
results  of  their  examinations  for  the  tre- 
ponema  pallidum  in  paretic  brains.  One  of 
these  authors  succeeded  in  finding  the  or- 
ganism in  iJ  out  of  70  specimens.  "The 
cases,"  Moore  .says,  "in  which  the  pallida 
were  found  showed  the  classical  physical 
signs.  The  postmortem  findings  in  the  brain 
in  every  case  were  definitely  those  of  general 
paralysis.  Seven  were  of  the  cerebral  type, 
five  of  the  tabetic."  This  important  observa- 
tion goes  far  to  establish  the  fact  that  gen- 
eral paresis  in  particular,  and  probably  tabes 
also,  cannot  !)e  regarded  as  after-effects  of 
syphilitic  infection.  The  presence  of  the  or- 
ganisms in  the  brain  tissue  demonstrates  con- 
clusively that  these  diseases  are  due  to  an 
active  syphilitic  process;  therefore  to  regard 
paresis  as  a  postsyphilitic  disorder  places  a 
wrong  interpretation  upon  the  condition 
which  may  prejudice  our  clinical  under- 
standing of  the  disease. 

In  191 7,  Southard  and  Solomon,  in  an 
important  contribution  to  the  subject  of 
syphilis  of  the  ner\'ous  system,  clearly  dem- 
onstrated the  existence  of  a  great  number  of 
clinical  varieties,  all  of  which  they  grouped 
under  the  general  term  Neurosyphilis.  They 
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especially  pointed  to  what  they  regarded  as 
the  "unity  in  variety  of  the  neurosyphilitic 
phenomena."  It  was  their  opinion  that  "the 
unitv  of  these  phenomena  is  confirmed,  the- 
oretically, by  the  common  factor  of  spiro- 
chetosis, practically,  by  the  Wassermann  re- 
action, positive  in  serum  or  spinal  fluid.  Al- 
most at  this  point  the  unity  of  phenomena 
ceases.  Neither  chronicity  nor  evidence  of 
mononuclear  cell  deposits,  nor  evidence  of 
serious  structural  damage  to  the  nervous 
system,  nor  presence  of  other  positive  tests 
than  the  Wassermann  reaction,  nor  existence 
of  mental  or  nervous  symptoms  or  signs,  is 
a  common  feature  of  neurosyphilis.  Some- 
times the  nervous  system  appears  to  harbor 
spirochetes  in  the  most  cordial  manner  as 
guest-friends  (paresis  sine  paresi).  Again, 
perhaps  as  an  expression  of  elaborate  pro- 
cesses of  immunity,  the  spirochetes  take  ef- 
fect in  relatively  huge  gummata.  Sometimes 
the  neurosyphilitic  process  rises  as  if  by  a 
regular  process  of  siege  from  spinal  nerve- 
root  to  spinal  nerve-root  (tabes  dorsalis  and 
diffuse  neurosyphilis).  Again,  the  nervous 
system  is  taken  by  storm,  as  it  were  (dis- 
seminated encephalitis).  Very  frequently  the 
neurosyphilis  is  simply  an  indirect  effect  of 
blood-vessel  disease.  The  laws  governing  the 
preference  of  processes  to  lodge  in  mem- 
branes, vessels  and  parenchyma,  and  in  all 
combinations  of  these,  have  not  been  worked 
out." 

The  more  important  contributions  in  the 
development  of  knowledge  concerning  neu- 
rosyphilis are  summarized  by  Southard  and 
Solomon  as  follows: 

1858.   ViRCHOw.  Presentation  of  the  jjatlioiogy 

of  gummatosis. 
1874.  Heubnek.    Demonstration   of   syphilitic 

endarteritis. 
1891.  Quincke.  Introduction  of  the  technique 

of  lumbar  puncture  for  diagnosis. 
1901.  Ravaut,  Sicard,  Nageottk  and  Widai.. 

Cytodiagnosis    in    the    cerebrospinal 

fluid. 
1903.  Widai,,   Sicard  anrl   Ravaut.   Changes 

in  the  albumin  conteni  of  the  cerebro- 
spinal  fluid. 
1903.   .VIf.tck.vikoif  and  Roi;x.  'Iraiismission 

of  syphilis  to  apes. 


1904.  Alzheimer.    Presentation  of  the  histo- 

patliologv-  of  brain  syphilis. 

1905.  ScHAUDiNN  and  Hoffmann,  The  dis- 

covery of  tlie  spirochete  in  its  rela- 
tion to  syphilis. 

1906.  Wassermann,    Neisser    and    Bruck. 

Serum  diagnosis  in  syphilis. 

1908.  Plaut.  The  application  of  the  Wasser- 

mann reaction  on  die  cerebrospinal 
fluid  to  the  diagnosis  of  syphilis  of 
the  nervous  system. 

1909.  Ehrlich.  Preparation  of  salvarsan  for 

the  treatment  of  syphilis. 

1912.  Swift  and  Ellis.  The  preparation  of 

salvarsanized  serum  for  tlie  intensive 
treatment  of  neurosyphilis. 

1913.  NoGucHi  and  Moore,  The  discoverv'  of 

spirochetes    in    the    brain    tissue    of 
paretic  patients. 
1 91 3.  Lange.  Application  of  the  colloidal  gold 
solution  test  in  the  differential  diag- 
nosis of  neurosyphilis. 

From  an  analysis  of  the  facts  thus  far 
accumulated,  it  appears  that  neurosyphilis  in 
all  its  manifold  forms  is  an  active  spiro- 
chetosis, making  itself  apparent  most  promi- 
nently in  symptoms  due  to  defects  in  the 
nervous  system,  but  existing,  in  all  probabil- 
ity, as  a  general  systemic  infection  as  well. 
The  recognition  of  the  several  forms  of  neu- 
rosyphilis is  of  advantage  only  because  it 
lends  convenience  to  description  and  at  the 
same  time  provides  a  formal  classification 
as  a  basis  for  discussion. 


'riic  I'dsitii'c  Causative  Factor. — Since  the 
original  investigations  of  Schaudinn  and 
Hoffmann,  it  has  been  generally  recognized 
that  the  positive  causative  factor  of  syphilis 
is  the  spirocheta  pallida.  Schaudinn  gave 
this  name  spirocheta  pallida  to  the  organism 
fovtnd  in  syphilitic  lesions,  because  of  its  re- 
semblance to  spirochetes  in  general;  but 
within  a  year  he  recognized  certain  features 
which  he  considered  distinctive  enough  to 
give  it  a  separate  classification.  He  then  re- 
placed the  generic  term  spirocheta  with  tre- 
ponema. 

Concerning  the  exact  classification  of  this 
organism  there  are  still  divergent  oj)inions, 
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especially  as  to  whether  it  is  a  bacterium  or 
a  protozoon.  The  systematic  affiliation  of 
this  family  with  the  protozoa  was  main- 
tained by  Schaudinn.  Mott  believes  that  the 
spiroclieta  jiallida  possesses  characteristics 
affiliating^  it  more  with  protozoon  than  bac- 
terium. He  bases  his  opinion  on  the  fact  that 
the  motile  behavior  of  this  spirochete  is  to- 
tally different  from  that  of  bacteria.  Its  in- 
vasion of  the  human  body  produces  clinical 
symptoms  more  in  keeping  with  trypanoso- 
miasis tiian  with  bacterial  infections.  The 
symptoms  of  the  disease  have  a  periodicity 
unknown  in  bacteriogenic  disorders,  while 
the  hi.stological  lesions  of  syphilis  of  the 
nervous  tissues  bear  a  striking  resemblance 
to  the  protozoal  infections  causing  African 
sleeping  sickness  (Trypanosoma  gambiense) 
and  dourine  (a  disease  of  horses  caused  by 
the  Tr\])anosoma  equiperdum). 

Furthermore,  trypanosomiasis  corres- 
ponds with  syphilis  in  that  it  is  characterized 
by  a  succession  of  eruptions  due  to  the  es- 
cape of  trypanosomes  from  the  blood-stream 
into  the  lymph  spaces  where  they  eventually 
produce  a  polyadenitis. 

Whatever  decision  may  be  reached  in  this 
matter,  it  is  probable  that  the  best  classifica- 
tion of  the  Spirochaetida  or  Spirillum  organ- 
isms is  that  of  Noguchi,  who  has  recognized 
at  least  six  di  liferent  genera  in  this  family. 
Treponema  {trcpo,  to  twist;  iicma,  thread) 
constitutes  one  large  genus  of  which  there 
are  several  species,  the  specific  organism  of 
syphilis  l)eing  Treponema  pallidum.^ 

Line  of  Progression  of  the  Spirochete 
from  the  Initial  Lesion  Toivard  the  Nervous 
System. — In  addition  to  the  discovery  of  the 
Treponema  in  the  skin  and  nuicous  mem- 
brane of  the  genital  and  extra-genital  organs 
during  the  primary  stage,  the  organism  has 
also  been  discovered  in  the  capillaries  of  the 
skin  and  the  perivascular  tissue.  Occasionally 
it  is  found  in  the  blood,  but  more  frequently 
it  appears  in  the  lymph  and  lymphatic 
organs;  and  its  presence  here,  according  to 
the  view  of  Metchnikoiif.  is  a  constant  fea- 
ture of  syphilis.  From  the  work  of  Levaditi 
and  Yamanouchi.  it  appears  that  after  in- 
oculation in  the  anthropoid  apes,  the  spiro- 
chete remains  for  some  time  at  the  site  of 


injection  and  there  undergoes  rapid  multi- 
plication. These  observers  believe  that  the 
period  of  incubation  of  the  disease  is  not  de- 
pendent on  the  existence  of  an  evolutional 
cycle  in  the  Treponema  pallidum,  but  results 
from  the  histological  lesions  produced  by 
the  germination  of  the  organism.  The  period 
of  incubation  comes  to  an  end  as  soon  as  the 
cellular  changes  in  the  invaded  tissues  assure 
the  Treponema  the  necessary  nutritive  ele- 
ments. The  causative  factor  of  sy])hilis.  hav- 
ing established  a  satisfactory  entente  with 
the  human  host  at  the  point  of  inoculation, 
proceeds  to  invade  the  neighboring  lym- 
phatic glands,  where  it  undergoes  further 
multiplication  in  the  lymph  spaces,  produc- 
ing an  adenitis  in  its  environment  in  order 
to  effect  its  still  further  multiplication  and 
growth.  Following  the  lymph  stream,  the 
spirochetes  eventually  cause  a  polyadenitis 
and  usually  find  their  way  into  the  thoracic 
duct,  thus  producing  an  infection  of  the 
blood-stream  and  causing  a  secondary  stage 
which  is  manifest  in  a  cutaneous  eruption. 
In  many  cases  meningitis  has  developed  be- 
fore the  primary  sore  has  disappeared,  thus 
indicating  the  early  invasion  of  the  menin- 
ges by  the  spirochete.  It  seems  most  probable 
that  the  line  of  conduction  generally  fol- 
lowed by  the  spirocheta  in  its  progress  to- 
ward the  nervous  system  is  by  way  of  the 

^"Genus. — Treponema  (Schaudinn.  1905).  Type 
Organism. — Treponema  pallidum  (Schaudinn  and 
Hoffmann,  1905).  Mcasuiemeiils.— Length,  6  to  14  ^ : 
pointed  ends.  Diameter  0.25  to  0.3  ^;  cylindrical. 
Spiral  amplitude.  I  fi :  resular.  rij;i(l.  Spiral  depth. 
0.8  to  I  ^ :  very-  constant.  Waves,  ono  cir  more  slight 
nndulatinn  curves  may  he  present,  .-/.no/  Filament. — 
Doubtful.  The  whole  seems  to  consist  of  a  spirally 
wound  axial  filamcnl.  Chambered  Siruclure. — Ab- 
sent. Membrane. — Doubtful;  if  there  is  one  it  must 
be  flexible.  Crista. — .Absent.  Terminal  Finely  Sfiral 
Filament. — Present.  Easily  seen  in  cultures.  Flagella. 
— .\hscnt.  Highly  Motile  End  Portions. — Absent. 
Division. — Transverse  or  possibly  also  longitudinal. 
Habitat  of  Genus. — Two  pathogenic  and  several 
harmless  parasites.  Other  Species. — Fertenue.  niiero- 
denliiim,  macrodenlium,  mucosum,  calliiiyrum.  mt- 
nutum.  Staining  Properties  of  Axial  Filament  and 
Cell  Membrane. — Membrane  not  recognizable.  Stain- 
ing Properties  of  Body. — Stains  pink  by  Giesma's 
solution.  Trypsin  Digestion. — Resists  digestion  for 
many  d.ays.  File  Salts  (10  Per  Cent). — Disintegration 
complete.  Saponin  ( w  Per  Cent). — Broken  up  in 
time.."  Noguchi.  /.  Exper.  M.,  loiS,  xxvii,  No.  5. 
583. 
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lymphatics     and     the    perivascular    hTnph 
spaces. 

AGE   INCIDENCE   AND   PREVALENCE  OF 
NEUROSYPHILIS 

It  has  long  been  maintained  that  syphilis 
acquired  late  in  life  predisposes  to  disease 
of  the  nervous  system.  Nonne's  observations 
show  that  a  large  number  of  patients  who 
contracted  syphilis  in  their  sixth  or  seventh 
decades,  in  a  few  years  became  tabetic,  al- 
though he  has  obser\'ed  not  a  few  instances 
of  healthy  young  adults  who  became  victims 
of  severe  nervous  syphilis.  Of  twenty-nine 
syphilitic  brains  autopsied  by  Neumann,  the 
following  age  incidence  was  recorded : 

Between    i  and  18  years  of  age  i  case 

20  and  29  years  of  age  3  cases 

30  and  39  years  of  age  8  cases 

40  and  49  years  of  age  4  cases 

50  and  59  years  of  age  6  cases 

60  and  69  years  of  age  3  cases 

70  and  79  years  of  age  2  cases 

Nonne's  figures  with  reference  to  age  in- 
cidence are  as  follows: 

Between     i  and  10  years  of  age  3  cases 

10  and  20  years  of  age  2  cases 

20  and  30  years  of  age  25  cases 

30  and  40  years  of  age  75  cases 

40  and  50  years  of  age  55  cases 

50  and  60  years  of  age  23  cases 

60  and  70  years  of  age  2  cases 

The  proportion  of  men  affected  by  nerv- 
ous syphilis  is  much  greater  than  that  of 
women.  This  may  l)e  due  to  the  fact  that 
men  are  more  exposed  to  influences  injuring 
the  nervous  system.  In  Nonne's  group  of 
185  cases,  125  were  males  and  60  females. 
In  the  group  of  155  cases  studied  by  the 
author,  108  were  males  and  47  females. 

RELATION  OF  THE  INITIAL  LE.SIONS  TO 
THE  EARLY  SYMPTOM.S 

Naunyn,  on  the  basis  of  254  reported  cases 
of  neurosyi)bilis,  came  to  the  conclusion  that 
the  first  involvement  of  the  nervous  system 
makes  itself  ap[)arent  most  fre(|uenlly  in  the 
first  year  after  infection.  I"'orty-eight  per 
cent  of  all  cases  of  neurosyphilis  .show  their 
first  symptoms  within  the  first  three  years. 


From  this  time  on,  the  frequency  seems  to 
decrease  from  year  to  year.  An  extensive 
and  severe  case  of  cerebral  syphilis  with  in- 
volvement of  the  spinal  meninges  developed 
two  months  after  the  primary  infection.  An- 
other instance  is  cited  as  developing  its 
earliest  symptoms  of  neurosyphilis  three 
months  after  infection.  Nonne  reports  2 
of  his  cases  with  syphilis  of  the  brain  which 
developed  four  months  after  infection ;  and 
another  case,  three  months  after  tlie  primary 
lesion,  showed  symptoms  referable  to  the 
nervous  system  simultaneously  with  the  ap- 
pearance of  a  roseola. 

Neurosyphilis  often  develops  many  years 
after  the  initial  lesion,  and  gummatous  pro- 
cesses may  be  so  deferred  that  the  appear- 
ance of  symptoms  does  not  occur  until  thirty 
or  forty  years  after  the  primary  lesion.  Ac- 
cording to  Patrick,  brain  syphilis  occurs 
most  frequently  during  the  first  year  of  the 
infection.  Following  this  in  point  of  fre- 
((uency,  comes  the  second  year,  and  less  fre- 
quently the  third  year.  Its  occurrence  is  ex- 
ceptional after  ten  years.  A  review  of  185 
cases  observed  by  Nonne  showed  that  in  83 
the  first  symptoms  appeared  within  periods 
varying  from  one  to  ten  years,  while  in  47 
the  development  of  first  symptoms  was  still 
later.  In  55  cases  there  was  a  lack  of  record 
in  this  particular.  Nonne  concludes  from 
this,  that  neurosyphilis  may  develop  at  any 
stage  of  the  syphilitic  infection,  and  that  the 
tertiary  stage  is  by  no  means  the  favorite. 

Of  the  155  cases  of  meningovascular 
neurosyphilis  intensively  studied  by  me,  an 
initial  lesion  was  admitted  in  43  per  cent. 
The  first  symptom  appeared  as  follows: 

Immediately  after  initial  lesions,  2  cases  3% 

Six  months  or  less  after  initial  lesion,  3  cases,  4J^% 

Five  years  or  less  after  initial  lesion,  8  cases  12% 

Six  to  ten  years  after  initial  lesion,  14  cases  21% 
IClivoii  to  twenty  years  after  initial  lesion, 

30  cases  44J4% 

Ovn-  Iweiily  years  after  initial  lesion,  10  cases  15% 

Mldes,  Parnell  and  Maitland,  as  a  result 
of  .-in  examination  of  624  syphilitic  men  in 
the  early  stages  of  the  disease,  found  18  per 
cent  who  gave  undotibted  signs  of  abnormal 
conditions  of  the  central  nervous  system. 

Concerning  the  length  of  time  after  infec- 
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tion  at  which  signs  of  meningeal  involve- 
ment may  apear  in  the  cerebrospinal  fluid, 
Dujardin  maintains  that  these  changes  are 
sometimes  manifest  after  a  period  of  two 
weeks.  He  believes  that  when  the  spiro- 
chetes enter  the  blood,  the  meninges  react 
with  a  slight  lymphocytosis,  although  the 
skin  shows  as  yet  no  sign  of  involvement. 

According  to  Fordyce,  "infection  of  the 
nervous  system  probably  takes  place  during 
the  secondary  stage.  A  low-grade  menin- 
gitis may  exist  for  years  or  the  spirochetes 
may  remain  quiescent  for  years  until  called 
into  activity." 

Kaliski  and  Strauss  state  that  "cerebro- 
spinal syphilis  involving  one  or  all  of  the 
structures  of  the  nervous  system  is  a  disease 
essentially  of  younger  individuals  and  oc- 
curs comparatively  soon  after  infection." 

McDonagh  believes  that  the  organisms 
reach  the  nervous  system  via  the  blood-ves- 
sels. They  then  involve  the  meninges  (mainly 
the  dura)  and  nerve  tissue  proper. 

Wile  and  Stokes  are  of  the  opinion  that 
the  nervous  system  may  be  and  probably  is 
frequently  involved  before  there  are  other 
evidences  of  the  hematogenous  spread  of  the 
Treponema  pallidum. 

S.  A.  Kinnicr  Wilson  has  found  that  syph- 
ilitic meningitis  may  occur  as  an  acute  ex- 
acerbation in  cases  of  congenital  syphilis.  It 
may  develop  during  the  secondary  period, 
soon  after  the  cutaneous  exanthem,  or  even 
in  a  pre-roseolar  stage.  On  the  other  hand,  it 
may  be  an  episode  in  the  tertiary  stage,  aris- 
ing in  the  cour.se  of  a  chronic  gummatous 
syphilis  long  after  infection  and  sometimes 
when  the  lesions  in  the  ner%ous  system  have 
appeared  to  be  latent  or  quiescent. 

It  has  long  been  regarded  that  there  are 
different  kinds  of  virus  engendered  by  syph- 
ilis. Certain  of  these  possess  a  definite  spec- 
ificity for  damaging  the  nervous  system.  An- 
alogies of  this  specificity  are  not  far  to  seek. 
The  proneness  of  acute  anterior  poliomye- 
litis to  attack  the  ventral  gray  columns,  or 
of  lead  to  involve  the  motor  elements  in  the 
craniospinal  nerves,  or  of  ergot  to  affect  the 
dorsal  columns  of  the  cord,  are  well  known 
instances   of    specific    predilection.    As    evi- 


dence of  such  a  predisposition  on  the  part  of 
the  virus  of  syphilis  to  involve  the  nerv- 
ous system,  a  number  of  instances  may  be 
cited — for  example,  the  tendency  toward 
the  development  of  infantile  and  juvenile 
tabes  and  tabo-paresis  in  children  whose 
parents  have  been  syphilitic  but  without 
syphilitic  symptoms.  Besides  this,  many  cases 
of  conjugal  tabes  and  tabo-paresis  have 
been  reported,  in  not  a  few  of  which  the  hus- 
band has  developed  general  paresis  and  the 
wife  meningova.scular  syphilis,  or  else  both 
have  become  tabetics  or  paretics.  The  fact 
that  there  are  reported  cases  in  which  in- 
dividuals have  become  infected  from  the 
same  source,  such  as  that  quoted  by  Nonne 
in  which  three  men  received  infection  from 
the  same  woman,  one  of  whom  developed 
tabes  and  the  other  two  paresis,  seems  to  in- 
dicate that  the  influence  of  heredity  and 
social  environment  is  not  of  great  moment  in 
the  development  of  neurosyphilis.  Nonne 
ificity  for  the  nervous  system,  is  the  fact 
heredity  nor  family  predisposition  may  be 
regarded  as  playing  much  of  a  role  in  deter- 
mining the  neural  involvement. 

As  opposed  to  the  view  that  there  is  a 
special  form  of  syphilitic  virus  with  a  spec- 
ificity for  the  nenous  system,  is  the  fact 
that  Whalen  has  reported  a  more  or  less  gen- 
eralized syphilitic  involvement  coexistent 
with  tabes  dorsalis.  His  postmortem  obser- 
vations of  cases  disclosed  the  existence  of  a 
specific  aortitis  and  myocarditis  together 
with  extensive  syphilitic  lesions  in  the  vis- 
cera and  other  parts  of  the  body. 

It  seems  probable  that  neurosyphilis  is  but 
part  of  a  generalized  systemic  infection. 
This  observation  is  of  the  utmost  import- 
ance in  regard  to  the  treatment  of  the  in- 
dividual case.  Therapy  which  is  directed 
solely  to  neurosyphilis  does  not  take  into  ac- 
count the  probabilitv  of  syphilis  existing  in 
other  organs  and  parts  of  the  body.  Heubner 
makes  this  position  clear  when  he  propounds 
the  question — "Can  one  speak  of  lues  ner- 
vosa when  in  the  same  subject  one  finds 
degenerations  of  tabes  or  paresis  along  with 
gummatous  syphilis?"  Gummatous  disease 
of  the  brain  and  spinal  cord  obviously  does 
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not  indicate  a  specific  nerve  poison,  since 
gummata  may  be  found  in  other  organs  and 
parts  of  the  body. 

The  involvement  of  the  nervous  system  by 
syphilis  seems  more  likely  to  depend 
upon  the  mode  of  conduction  of  the  Trepo- 
nema from  the  site  of  infection  than  upon 
anv  specificit}'  of  the  virus  for  the  nervous 
tissues.  The  recognized  pathways  open  to  the 
spirochetes  in  their  invasion  of  the  brain  and 
spinal  cord  are  at  least  two  in  number;  first, 
the  perivascular  lymph  spaces,  and  second, 
the  endoneural  lymph  spaces  in  the  periph- 
eral nerves.  Ehrmann  has  shown,  in  cases 
which  were  studied  microscopically  in  an  ef- 
fort to  determine  the  probable  pathway  of 
the  organism  from  the  site  of  the  initial  le- 
sion in  the  prepuce,  that  the  spirochete  may 
follow  along  the  course  ofthe  nerves.  In  2 
cases  in  which  the  prepuce  was  extensively 
ulcerated,  a  number  of  nerves  of  the  epider- 
mis and  dermis  contained  many  spirochetes. 
These  organisms  were  found  not  only  in 
the  connective  tissue  of  the  nerve  fasciculus 
and  in  the  lymph  spaces  of  the  nerve  sheath, 
but  also  in  the  nerve  fasciculus  itself  and  in 
the  nerve  fibers.  The  Treponema  lay  en- 
tangled in  these  spaces  in  regular  masses 
and  clumps  surrounding  the  nerve  bundles. 
Deeper  in  the  nerve  they  were  imbedded  di- 
rectly between  the  nerve  fibers.  Apparently 
there  was  no  penetration  of  the  medullary 
sheaths.  The  axis  cylinders  were  intact  and 
there  was  no  sign  of  inflammation  in  the 
nerve  fasciculus.  Upon  the  assumption  that 
the  nerves  serve  as  a  pathway  of  conduction 
to  the  nervous  .system,  Ehrmann  explains  the 
origin  of  tabes  which  most  frequently  begins 
in  the  lowest  part  of  the  spinal  cord.  He  is 
also  of  the  opinion  that  the  transit  of  the 
Treponema  through  the  nerves  may  be  slow, 
and  this  may  account  for  the  long  period  of 
latency  in  the  ultimate  appearance  in  the 
nervous  system. 

FACTORS    INFLUENCING    THE    .SEVKRITV    ;\NI) 
COURSE  OF  NEIIRO.SVIMIIM.S 

The  severity  of  ihc  neural  involvement  in 
consequence     of     syphilis     has,     by     many 


authorities,  been  regarded  as  having  a  defin- 
ite relation  to  tlie  primary  infection.  Cases 
with  mild  primary  and  secondary  stages  are 
prone  to  develop  neurosyphilis.  This  view 
was  first  advanced  by  Broadbent  and  later 
supported  by  Erb  and  Foumier.  Nonne, 
however,  is  inclined  to  question  this  appar- 
ent relation  between  the  severity  of  the  in- 
itial lesion  and  the  involvement  of  the  nerv- 
ous system.  A  number  of  cases  of  brain 
syphilis  ran  a  severe  course  from  the  be- 
ginning of  the  infection,  the  primary  lesion 
assumed  a  malignant  character,  the  eruption 
was  papular  and  pustulo-papular,  with  new 
exacerbations  during  the  antispecific  treat- 
ment. 

Brain  syphilis  has  been  observed  by  C)p- 
penheim  following  both  mild  and  severe  pri- 
mary and  secondary  lesions. 

Although  it  has  been  maintained  that  e.x- 
tra-genital  infection  bears  special  relation  to 
the  development  of  brain  syphilis,  many 
cases  on  record  fail  to  substantiate  this  sup- 
position. Hahn  has  reported  307  cases  of  ex- 
tra-genital infection,  none  of  which  devel- 
oped syphilis  of  the  brain. 

Injuries  of  the  head  have  been  considered 
to  e.xert  an  influence  upon  the  development 
of  brain  syphilis,  causing  a  latent  process  to 
take  on  activity,  and  in  many  cases  to  even- 
tuate in  a  fulminating  neurosyphilis.  Not  a 
few  isolated  instances  which  seem  to  sub- 
stantiate this  relation  of  trauma,  especially 
to  the  head,  have  been  reported  from  time  to 
time,  yet  in  the  mass  of  collected  statistical 
studies  the  influence  of  injury  to  the  head 
seems  to  assume  a  role  of  minor  importance. 
Nonne,  for  example,  had  an  opportunity 
to  observe  yearly  150  cases  of  severe  in- 
juries to  the  head  in  his  hos])ital  practice. 
Among  these  there  was  a  fair  percentage  of 
individuals  who  had  ac(|uired  syphilis.  He  is 
able  to  recall  but  2  cases  in  which  symp- 
toms of  cerebral  lues  developed  after 
trauma, 

Acronling  to  I'.aiiey,  although  it  seems 
lair  to  presume  that  trauma  may  pro- 
duce a  Idcnx  minoris  resistenliac,  neverthe- 
less, .syphilis  of  the  brain  following  head  in- 
juries occurs  with  surprising  fre(|uency. 
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A  special  role  has  been  attributed  to  men- 
tal strain  in  the  determination  of  syphilis  of 
the  brain.  It  has  been  maintained  that  the 
man  who  does  manual  labor  is  less  likely  to 
develop  brain  syphilis  than  the  man  who  is 
a  brain  worker.  This  contention,  however, 
has  been  disputed.  Tarnowsky  in  100  cases 
of  cerebral  lues  found  but  6  in  which  a  con- 
tributory factor  seemed  to  be  cerebral  over- 
activity. Similarly,  psychic  trauma  and  acute 
infectious  diseases  are  regarded  as  having 
but  insignificant  influences  as  predisposing 
or  contributory  causes. 

That  the  long  continued  or  excessive  use 
of  alcohol  predisposes  the  syphilitic  patient 
to  the  development  of  neurosyphilis,  is  a 
familiar  teaching.  It  is  certainly  true  that 
cerebral  syphilis  and  chronic  alcoholism 
often  coexist.  Lochte  believes  that  syphilis 
in  alcoholics  is  most  often  of  the  severest 
type.  Tarnowsky  in  100  cases  of  cerebral 
syphilis  found  45  who  were  habitual  drunk- 
ards. .Monne  points  out,  however,  that  the 
organ  most  often  involved  by  syphilis  in  al- 
coholism is  the  liver  and  not  the  brain. 

Influence  of  Psyclwpatliic  and  Neuro- 
pathic Heredity. — While  the  inherent  weak- 
ness due  to  a  congenitally  underdeveloped 
nervous  system  has  been  presumed  to  have 
a  direct  influence  as  a  predisposing  cause  in 
cerebral  lues,  and  in  .spite  of  the  fact  that 
several  authorities  consider  a  poor  nervous 
inheritance  as  predisposing  to  the  develop- 
ment of  cerebral  lues.  Nonne's  figures  in 
185  cases  of  cerebrospinal  and  spinal  syph- 
ilis showed  that  there  was  no  history  con- 
cerning heredity  in  24  cases,  a  good  family 
history  in  136,  and  a  poor  family  history  in 
25.  This  would  seem  to  indicate  diat  the  in- 
fluence of  psychopathic  and  neuropathic  her- 
editv  has  but  little  bearing  upon  the  pre- 
disposition of  syphilis  for  tlu-  nervous  sys- 
tem. 

Influence  of  .Inlispccific  Trcatnienf. — 
Another  important  factor  which  has  long 
been  regarded  as  having  a  definite  bearing 
upon  the  development  of  syphilis  of  the 
brain  and  spinal  cord  is  antispecific  treat- 
ment administered  in  the  primary  and  sec- 
ondary stages  of  the  infection.  It  is  a  ques- 


tion of  niucli  j>ractical  importance  as  to  what 
value  thorough  or  insufficient  antispecific 
treatment  may  have  during  the  early  phases 
of  the  disease  in  preventing  an  extension  to 
the  nervous  system.  Collins,  from  a  study  of 
96  cases, concludes  that  thorough  treatment 
of  systemic  syphilis  does  not  prevent  nor 
postpone  the  development  of  neurosyphilis. 
In  Nonne's  experience,  cases  which  received 
energetic  antispecific  treatment  immediately 
after  the  infection  and  at  every  secondary 
outbreak,  are  those  which  develop  cerebral 
syphilis  within  the  second  or  third  year  after 
the  initial  lesion.  Schuster,  reporting  76 
cases  of  admitted  cerebrospinal  lues,  found 
that  10  were  never  treated  (13.2  per  cent)  ; 
36  had  one  course  of  antispecific  treatment 
(47.4  per  cent)  ;  15  had  two  cour.ses  (19.7 
per  cent)  ;  and  15  had  from  three  to  six 
courses  of  antispecific  treatment.  On  the 
basis  of  these  figures  Schuster  was  unable 
to  distinguish  perceptible  differences  in  the 
clinical  course  in  the  cases  which  had  re- 
ceived previous  treatment  and  those  which 
had  not.  His  anal}  sis  also  shows  that  the  av- 
erage period  of  latency  for  treated  cases 
was  12.2  years,  slightly  longer  than  the  av- 
erage period  of  latency  for  untreated  cases. 
In  this  regard  Schuster's  observations  coin- 
cide witli  those  of  Collins. 

In  spite  of  this  evident  difference  of  opin- 
ion as  to  the  inhibitciry  influence  of  treat- 
ment during  the  initial  stages  upon  the  de- 
velopment of  neurosyphilis,  all  authorities 
are  agreed  that  the  apparent  failure  of  early 
treatment  to  inhiliit  neurosyphilis  should  in 
no  way  influence  the  administration  of  anti- 
specific  treatment  in  the  early  stages  of  the 
disease. 

I'ATIIOI.OGIC.M.   .\.N.\rOMV    .VND    P.\THOLOGI- 

CAl.   VARIETIES   OF    MENINGOVASCULAR 

NEUROSYPHILIS 

The  essential  pathological  reaction  of 
meningcnascular  neurosyphilis  is  confined 
primarily  to  the  mesodermogenous  tissues 
entering  into  the  nervous  system  and  its 
coverings.  Such  secondary  effects  as  may  be 
produced  in  the  ectodermogenous  tissues  of 
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the  nervous  system,  including  the  nerve  cells 
and  nen-e  fibers,  are  for  the  most  part  de- 
pendent upon  the  changes  in  the  blood-ves- 
sels and  coverings  of  the  neuraxis.  To  draw 
a  hard  and  fast  line  in  all  cases  of  neuro- 
syphilis between  these  two  types  of  patho- 
logical alteration  is  impossible,  for  the  reason 
that  there  is  so  much  involvement  of  botli 
types  of  tissues  entering  into  the  formation 
of  the  nervous  system.  This  undoubtedly 
has  justified  Southard's  recognition  of  dif- 
fuse neurosyphilis,  by  which  term  he  im- 
plied the  simultaneous  involvement  of  the 
elements  derived  from  mesoderm  and  ecto- 
derm. On  the  other  hand,  a  study  of  patho- 
logical changes  in  neurosyphilis  makes  it 
clear  that  the  impact  of  the  treponemal  in- 
vasion may  fall  with  preponderant  force 
upon  the  blood-vessels  or  the  meninges,  and 
thus  justifies  the  conception  of  a  meningeal 
and  a  meningovascular  type  of  syphilis. 

The  possible  combinations  in  which  these 
changes  may  exist  in  the  mesodermogenous 
tissues  permit  the  recognition  of  certain 
pathological  varieties  of  meningovascular 
syphilis.  Thus,  in  certain  instances,  the  arter- 
ies and,  to  some  extent,  the  veins  are  most 
affected,  in  which  case  the  pathological  con- 
dition is  known  as  syphilitic  e-ndarteritis.  In 
other  instances,  the  coverings  of  the  brain, 
particularly  upon  its  base  and  convexity,  or 
the  meninges  of  the  spinal  cord,  show  the 
principal  reactions  to  the  treponemal  inva- 
sion. Such  condition  is  known  as  syphilitic 
meningitis.  Another  variety  of  pathological 
alteration  observed  in  many  instances  re- 
sembles in  all  respects  one  of  the  best  known 
manifestations  of  the  disease  in  other  org- 
ans, namely  the  formation  of  gumma.  This 
new  growth  may  implicate  the  bone  or  the 
coverings  of  the  neuraxis.  It  may  take  ori- 
gin in  some  deeper  portion  of  the  brain.  It 
is  the  pathological  variety  known  as  gumma 
or  syphiloma.  When  the  meninges  and  arter- 
ies are  simultaneously  affected,  as  occurs 
not  infrequently,  the  variety  of  neurosyph- 
ilis is  known  as  syphilitic  meningo-endarter- 
itis  which  may  be  accftmjianied  by  thrombo- 
sis of  the  cerebral  or  spinal  vessels,  thus  giv- 
ing rise  either  to  encephalomalacia  or  myelo- 


malacia. Another  pathological  variety,  per- 
haps of  less  frequent  occurrence  tlian  any  of 
those  already  mentioned,  is  syphilitic  men- 
ingo-encephalitis  in  which  the  pathological 
changes  in  the  brain  result  in  a  diffuse  and 
extensive  reaction  tliroughout  the  cerebral 
substance  as  well  as  in  involvement  of  the 
arteries. 

The  pathological  varieties,  therefore,  of 
meningovascular  neurosyphilis  include  syph- 
ilitic endarteritis,  syphilitic  meningitis, 
gnmma,  syphilitic  meningo-endarteritis  with 
encephalomalacia  or  myelomalacia,  and 
syphilitic  vicningo-encephalitis. 

Syphilitic  Endarteritis 

In  this  variety  of  central  nervous  syphilis 
the  arteries  are  extensively  involved.  There 
is  a  thickening  of  the  vessel  walls  with  a  nar- 
rowing and  displacement  of  their  lumina. 
Their  conductivity  as  vascular  channels  be- 
comes impaired.  The  arteries  instead  of  be- 
ing thin  and  transparent  are  firm  and  cylin- 
drical. They  are  not  easily  compressed  or 
flattened.  In  color  they  are  a  yellowish  gray, 
showing  this  coloration  in  patchy  spots  or 
streaks.  Occasionally,  grayish  nodules  appear 
scattered  along  the  arterial  trunks  and  their 
principal  branches.  When  such  branches  are 
seen  in  cross  section  their  lumina  are  almost 
obliterated  by  the  thickening  in  their  walls. 
In  the  smaller  arteries  this  obliteration  may 
be  complete.  The  lumen  of  the  vessel  instead 
of  being  circular  or  subcircular,  is  asymmet- 
rically crescentic  or  irregularly  elliptical. 
This  is  particularly  true  of  the  basal  arteries 
entering  into  the  circle  of  Willis.  The  micro- 
scopic examination  of  such  vessels  shows  a 
marked  increase  in  cellular  elements  situated 
between  the  endothelium  and  the  fenestrated 
membrane.  The  change  seems  to  be  essenti- 
ally an  endarteritis  which,  according  to 
Heubner,  starts  as  a  proliferation  of  the  en- 
dothelium and  extends  to  the  vasa  vasorum 
of  the  media.  It  seems  more  likely,  however, 
that  the  process  starts  as  a  defense  reaction 
by  a  thickening  of  the  intima  in  response  to 
the  presence  of  the  Treponema  in  the  peri- 
vascular lymph  spaces.  This  view  gains  in 
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probability  from  the  fact  that  the  endothel- 
ial cells  of  the  capillaries,  arterioles  and  ven- 
ules do  not  underj^o  pronounced  prolifera- 
tion, whereas  the  arteries  which  are  sur- 
rounded by  perivascular  lymph  spaces  show 
the  most  marked  proclivity  toward  vascular 
change.  The  entire  course  of  the  pathologi- 
cal process  in  the  blood-vessels  seems  to  be 
one  of  defense  against  a  hostile  invasion, 
during  which  the  efforts  at  protection  often 
defeat  themselves,  first  by  impairing  the 
lumina  of  the  vessels  and  then  by  favoring 
thrombosis.  Under  such  circumstances, 
many  of  the  vessels,  by  a  process  of  fibrosis, 
become  converted  into  more  or  less  solid 
strands  of  connective  tissue. 

Another  possibility  developing  during  this 
change  in  the  arterial  wall  is  the  appearance 
of  certain  areas  of  weakness  which  permit 
the  dilatation  of  the  vessel  and  result  in  the 
rupture  of  the  elastic  coat.  If  the  reaction  in 
the  media  occurs  with  a  sufficient  rapidity 
an  aneurysmal  dilatation  will  be  formed. 
Changes  in  the  larger  vessels  may  gradually 
obliterate  tiie  lumina,  lead  to  the  formation 
of  thrombi,  or,  by  the  development  of  aneur- 
ysms, seriously  impair  the  brain  tissue  itself. 
The  develoi)ment  of  an  extensive  thrombus 
deprives  the  corresponding  area  of  its  blood 
supply  so  that  encephalomalacia  or  myelo- 
malacia occurs.  The  rupture  of  an  aneurysm 
results  in  hemmorhage  which  may  compro- 
mise extensive  regions  of  the  brain  or  spinal 
cord. 

Falling  short  of  these  more  extreme  even- 
tualities due  to  defective  blood  .supply,  the 
thickening  of  the  arterial  wall  may  permit 
an  insufficient  supply  of  blood  to  reach  im- 
portant ftmctional  areas,  causing  an  is- 
chemia within  this  territory,  thus  producing 
symptoms  less  severe  than  those  consequent 
upon  hemorrhage  and  thrombosis,  or  with  a 
tendency  to  show  fluctuations  in  their  in- 
tensity and  duration. 

In  certain  instances,  the  elastic  coat  of  the 
artery  appears  to  be  duplicated,  a  condition 
which  in  all  probability  is  due  to  the  intra- 
memI>ranous  production  of  connective  tis- 
sue cells,  the  proliferation  of  which  delamin- 
ates  the  elastic  membrane  into  several  layers. 


Again,  in  cases  in  which  the  cell  prolifera- 
tion is  most  active,  capillary  branches  of  the 
vasa  vasorum  develop  from  the  media  and 
produce  new  vessels  in  the  thickened  intinia. 
In  the  walls  of  the  thickened  arteries  the 
muscle  cells  of  the  media  ultimately  dis- 
appear, a  process  which  is  one  of  the  steps 
in  the  reversion  of  the  highly  differentiated 
arterial  structure  to  the  simpler  and  prim- 
itive condition  of  the  tissue  from  which  it 
springs. 

The  veins  do  not  entirely  escape  the 
changes  caused  by  the  infection.  There  is  a 
uniform  thickening  with  cell  infiltration  in 
the  vein  wall  which  may  eventually  de- 
termine an  obliteration  in  the  lumen. 

Syphilitic  Meningitis 

Ginnmatous  Pachymeningitis. — A  menin- 
geal reaction  may  occur  in  any  or  all  of  the 
three  coverings  of  the  neuraxis.  In  the  in- 
volvement of  the  dura  the  meningitis  is 
localized  and  often  connected  with  specific 
disease  of  the  bone  or  its  periosteum.  The 
pathological  change  in  the  dura  mater  may 
be  of  the  gummatous  variety  and  character- 
ized by  the  usual  appearance  of  gumma  in 
other  tissues.  In  conjunction  with  such  gum- 
matous clianges  there  is  usually  a  fibrous 
hyperplastic  meningitis.  The  dura  is  thick- 
ened to  several  times  its  normal  size.  It  is 
adherent  to  the  arachnoid  and  pia,  from 
which  latter  it  is  inseparable.  In  many  cases 
blood-vessels  are  implicated  by  the  patholog- 
ical process,  so  that  they  do  not  convey 
sufficient  blood  supply  to  their  vascular  ter- 
ritories. The  circulation  thus  interrupted, 
causes  areas  of  caseation  and  necrosis  to  oc- 
cur. This  condition  is  giunmatous  pachy- 
meningitis. As  a  rule,  some  degree  of  en- 
cephalitis coexists  with  this  change  in  the 
dura;  and  the  secondary  effects  of  the  in- 
filtration upon  the  vascular  supply  may  lead 
to  areas  of  softening  in  the  brain,  that  is  to 
say,  a  more  or  less  extensive  encephaloma- 
lacia, or  in  the  event  of  involvement  of  tlie 
spinal  meninges,  a  myelomalacia. 

Sections  of  the  cortex  under  these  circum- 
stances disclose  an  infiltration  of  the  peri- 
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vascular  lymph  spaces  with  lymphocytes  and 
plasma  cells,  extending  into  the  substance  of 
the  brain  for  variable  distances.  The  arter- 
ies are  usually  involved  and  most  frequently 
manifest  an  endarteritis,  while  the  neuroglia 
shows  a  hyperplasia  of  varying  intensib*-. 
Many  of  the  neurones  in  the  vicinity  of  the 
infiltration  show  changes  of  a  disintegrative 
character,  representing  various  stages  of  de- 
struction. jMedullated  nerve  fibers  also  suffer 
in  a  similar  manner.  In  lesions  of  long  stand- 
ing, the  nene  tissue  is  often  replaced  by  a 
reticulum  of  fibers  and  branching  neuroglia 
cells. 

Syphilitic  Leptomeyiingitis 

The  meningeal  reatcion  may  be  confined 
in  large  part  to  the  pia  mater,  giving  rise  to 
a  leptomeningitis.  This  occurs  particularly  at 
the  base  of  the  brain.  In  rare  instances  the 
arachnoid  alone  may  be  involved.  The  pia 
and  arachnoid  are  adherent,  considerably 
thickened,  and  present  more  or  less  definite 
gummatous  deposits  appearing  as  solitary 
infiltrations  or  as  multiple,  diffuse  infiltra- 
tions. These  changes  are  usually  associated 
with  an  endarteritis,  especially  when  the 
basal  part  of  the  meninges  is  involved,  and 
the  pathological  process  extends  downward 
into  the  vertebral  canal  involving  not  only 
the  cranial  nerves,  but  also  many  of  the 
spinal  nerve  roots.  The  pia  mater  is  infil- 
trated by  lymphocytes  and  plasma  cells,  es- 
pecially around  the  vessels  and  their  pial 
sheaths  which  extend  into  the  central  nerv- 
ous system.  The  vessel  walls  are  thickened ; 
a  round  cell  infiltration  extends  into  the  peri- 
neurium and  endoneurium  of  the  cranial  and 
spinal  nerves.  Microscopically,  the  distinc- 
tion between  the  pia  and  arachnoid  is  obliter- 
ated by  the  proliferation  of  connective  tissue. 

One  of  the  most  important  results  of  the 
sclerotic  changes  incident  to  the  basal  men- 
ingitis is  the  involvement  of  the  cranial 
nerves.  This  pathological  change  may  con- 
fine itself  to  one  or  two  of  these  nerves,  but 
not  a  few  cases  of  multiple  syphilitic  neu- 
ritis affecting  several  of  the  cranial  nerves 
and  spinal  nerve  roots  have  been  reported. 


Localities  in  -wliicli  Syphilitic  Modngitis 
is  Frequently  Obserz'ed. — Syphilitic  menin- 
gitis involves  either  the  base  or  convexity 
of  the  brain.  It  usually  affects  one  or  the 
other  of  these  areas  and  is  seldom  uniformly 
distributed  on  the  base  and  convexity.  Some 
mild  degree  of  basal  meningitis  is  found  in 
nearly  every  case  of  brain  syphilis.  The  most 
common  site  for  the  syphilitic  meningeal  re- 
action is  in  the  interpeduncular  space  in  the 
region  of  the  optic  chiasm.  The  oculomotor 
nerves,  particularly  the  oculomotor  com- 
munis and  the  optic  nerve,  are  most  fre- 
quently involved.  The  process  has  a  marked 
tendency  to  extend  into  the  Sylvian  fissure 
and  follow  the  course  of  the  middle  cere- 
bral artery.  The  cranial  nen^es  of  the  middle 
fossa  of  the  skull  are  somewhat  more  liable 
to  syphilitic  involvement  than  those  in  the 
posterior  fossa.  On  the  other  hand,  the  syph- 
ilitic meningitis  may  affect  the  dorsal  root  of 
the  Gasserian  ganglion,  also  one  or  both 
branches  of  the  auditory  nerve,  together 
with  the  facial  nerve.  If  the  process  extends 
toward  the  spinal  cord,  the  ascending  por- 
tion of  the  spinal  accessory  nerve  is  fre- 
quently involved.  The  nerve  roots  are  af- 
fected in  various  ways.  The  syphilitic  pro- 
liferation may  make  itself  most  felt  upon 
the  nerve  fibers,  producing  luetic  neuritis.  On 
the  other  hand,  the  vascular  supply  to  the 
nerves  may  be  impeded,  due  to  the  endarter- 
itis involving  the  vessels  in  the  pia  mater. 
The  optic  nerves  are  most  commonly  in- 
volved in  syphilitic  meningitis ;  next  in  order 
of  frequency  are  the  nerves  controlling  the 
oculomotor  apparatus.  The  facial,  auditory 
and  trigeminus  nerves  are  less  frequently  in- 
volvcd.  The  vagus,  glossopharyngeus  and 
hypoglossus  least  frequently  show  menin- 
geal involvement. 

Syphiloiiia  ((iiiiiiuia) 

riuinmata  occurring  in  the  brain,  as  else- 
where in  the  iiody,  are  large  or  small  single 
aggregations  or  multiple  discrete  neoplasms. 
In  nirmy  instances  the  gumniatf)us  process  is 
more  diffuse  and  has  the  character  of  an  ex- 
tensive infiltration.  Statistical  .studies  of  the 


Meiiiiiirovasciilar  Xcurosv  philis 


•283 


fre(|uency  of  jjunima  involviiifi  the  brain  or 
spinal  cord  in  cases  of  late  syphilis  show  a 
freriuency  of  from  6  to  12  per  cent.  Four- 
nier  in  an  analysis  of  4000  cases  of  syphilis 
found  j^umnia  in  6.3  per  cent.  Gron  gives  a 
frequency  of  ii.i  per  cent  out  of  371  cases, 
and  in  other  statistics  shows  a  frequency  of 
1 1.8  per  cent  in  36,757  cases  of  lues.  The 
arteries  are  found  to  be  most  frequently  the 
site  of  gummata,  the  kidneys  and  liver  next, 
the  brain  occupying  fourth  place. 

Syphilomata  var\'  in  size  from  that  of  a 
pea  to  that  of  a  walnut.  Occasionally  they 
are  much  more  extensive,  large  enough,  for 
example,  to  involve  the  entire  occipital  and 
parietal  lobes  upon  the  convexity  of  the 
brain.  In  color  they  are  grayish  or  reddish 
gray  in  the  fresh  specimen,  and  sometimes 
they  have  a  yellowish  tint.  In  consistency 
they  give  the  impression  of  ruliher-like  re- 
sistance, from  wliich  fact  thev  take  their 
name. 

The  most  common  location  for  the  devel- 
opment of  gumma  in  the  nervous  system  is 
in  the  dura  mater  covering  the  convexity 
and  base  of  the  brain.  Upon  the  basal  sur- 
face of  the  cerebrum  gummata  usually  occur 
as  discrete  tumor  masses,  preferably  in  the 
neighborhood  of  the  large  arterial  trunks. 
Tlie  development  of  syphiloma  upon  the 
convexity  of  the  brain  seems  to  give  a  pre- 
disposition to  the  area  of  the  central  con- 
volutions. Fre(|uently  the  gummata  are  in 
direct  continuity  with  the  meninges,  but  in 
certain  cases  it  is  impossible  to  discover  this 
relation,  as  the  syphiloma  may  develop  in  re- 
lation with  the  basal  ganglia,  internal  cap- 
sule or  deeper  structures  of  the  brain.  Dis- 
crete syphiloma  may  affect  the  frontal,  pari- 
etal, temporal  and  occipital  lobes  and  may 
also  develop  in  the  fourth  ventricle.  Among 
the  most  common  sites  for  the  development 
of  gumma  in  the  brain-stem  is  the  inter- 
peduncular space  in  a  position  where  the 
optic  chiasm  and  cerebral  peduncles  may  be 
simultancouslv  compromised.  The  pons, 
medulla  and  cerebellum  are  also  sites  in 
which  discrete  syphiloma  has  been  observed. 
A  number  of  instances  of  gumma  of  the 
hypophysis  cerebri  have  been  reported. 


In  their  surface  appearance  syphilomata 
are  nodular  and  irre.gular.  They  are  usually 
adherent  to  the  surrounding  tissue,  particu- 
larly the  meninges  and  blood-vessels.  In 
their  immediate  vicinity  there  is  an  attend- 
ant local  meningitis.  Upon  section  the 
gumma  appears  to  be  a  dense  homogeneous 
mass  of  tissue  with  a  yellowish  center  sur- 
rounded I)y  reddish  gray  or  grayish  tissue 
which  may  Ije  dense  but  is  often  soft  in  con- 
sistency. Upon  microscopic  examination  the 
characteristic  granulation  growth  of  Vir- 
chow  is  observed.  Dense  accumidations  of 
granulation  cells,  together  with  spindle- 
shaped  and  star-shaped  cells,  form  the  main 
portion  of  the  gumma.  These  are  imbedded 
in  connective  tissue  and  in  places  show  fatty 
degeneration.  The  center  of  the  gumma  is 
usually  caseous  and  necrotic.  Its  cells  are  no 
longer  to  be  distinguished.  In  places  giant 
cells  and  large  epithelioid  elements  appear 
and  these  may  not  be  distinguished  from  the 
giant  cells  commonly  found  in  tuberculosis. 
Caseation  may  be  scattered  throughout  the 
entire  gumma  in  irregular  patches  and  not 
confined  to  the  central  portion  of  the  mass. 
The  process  of  fatty  degeneration  may  also 
be  diffuse  throughout  the  neoplasm.  It  is 
noteworthy  that,  according  to  Nonne.  cal- 
cification does  not  occur  in  gunuuata. 

In  many  instances  the  brain  tissue  itself 
has  the  features  of  a  diffuse  gummatous  in- 
filtration. This  infiltration  occasions  the  ap- 
pearance of  a  large  mass  of  small  round 
cells  with  a  diffuse  distribution  which  is 
sometimes  referred  to  as  guiiiiiiatosis  or  en- 
cephalitis gummosa.  The  effects  upon  nerve 
cells  and  ner\-e  fibers  in  cases  (^f  gumma  and 
gunuiiatosis  are  secondary  to  the  compres- 
sion of  the  neoplasm  in  the  infiltrating  mass. 

SvphUitic  Mciiingo-Endorlcritis 

I 
The  pathological  chatiges  in  ineningovas- 
cular  neurosyphilis  are  seldom  so  discrete 
l)ul  tli.it  some  degree  of  alteration  in  the 
meninges  as  well  as  in  the  blood-vessels  may 
be  observed.  This  ])ossibilit\  justifies  the 
recognition  of  ;i  s\philitic  meningo-endar- 
teritis.  a  pathological  process  which  partakes 
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of  the  characteristics  both  of  a  syphilitic 
meningitis  and  a  syphilitic  endarteritis.  In 
these  cases  the  dura  is  generally  consider- 
ably thickened  and  more  opaque  than  usual. 
The  Pacchionian  bodies  show  considerable 
thickening  and  the  pia  mater  and  arachnoid 
are  the  site  of  more  or  less  extensive  cellular 
infiltration.  The  vessels,  especially  the  larger 
tnmks,  show  the  t\'pical  changes  of  endar- 
teritis— the  thickening  of  the  walls,  de- 
crease in  the  size  of  the  lumen,  and  either 
complete  obliteration  of  the  arterial  channel 
or  the  formation  of  a  thrombus  in  the  vessel. 
In  consequence,  the  convolutions  over  a 
large  area  of  the  brain  may  be  atrophic,  a 
condition  which  is  frequently  witnessed  in 
the  left  inferior  frontal  convolution  in 
Broca's  area.  Over  this  atrophic  region  the 
pia  is  much  infiltrated  and  somewhat  edem- 
atous. 

The  meningo-endarteritic  variety  of  syph- 
ilis may  be  characterized  by  small  patchy 
areas  of  necroses  throughout  the  brain-stem 
and  the  convolutions  of  the  hemispheres  due 
to  the  partial  or  complete  obliteration  of  the 
arterial  channels  or  the  development  of  mul- 
tiple thrombi.  Thrombosis  in  some  of  the 
smaller  arteries  leads  to  focal  areas  of  de- 
generation, a  process  which  seems  to  have  a 
predilection  for  the  regions  supplied  by  the 
ganglionic  branches  of  the  circle  of  Willis. 
The  cerebellum  and  basal  ganglia  are  not  in- 
frequently involved  by  this  process. 

Syphilitic  M eningo-Encephalitis 

In  addition  to  the  characteristic  meningeal 
infiltration,  the  brain  tissue  may  show  areas 
closely  resembling  those  of  encephalitis. 
These  areas  may  be  scattered  through  the 
convolutions  of  the  hemispheres  or  appear 
in  the  brain-stem.  Usually  they  occur  as  ir- 
regular patches  not  more  than  a  few  milli- 
meters in  diameter.  No  gross  vascular  le- 
sions are  demonstrable  in  connection  with 
these  focal  areas.  The  veins,  however,  in 
many  cases  contain  masses  of  polymorpho- 
nuclear leucocytes,  and  the  whole  region  is 
hypcremic,  due  largely  to  the  venous  con- 
gestion. Some  atrophy  occurs  in  the  medul- 
lary substance,  probably  as  the  direct  result 


of  changes  in  the  cellular  substance  of  the 
gray  matter.  The  cortical  alterations  re- 
semble much  more  closely  the  pathological 
changes  of  an  inflammatory  reaction  than 
of  a  diffuse  gummatous  infiltration,  thus  jus- 
tifying the  distinction  of  syphilitic  encepha- 
litis. 

Diffuse  Xeurosyphilis   {Cerebrospinal 
Syphilis) 

This  term  was  devised  by  Southard 
under  which  to  classify  those  cases  which 
pathologically  show  mesodermogenous 
changes  primarily  in  the  spinal  cord  and  its 
coverings  in  combination  with  syphilitic  en- 
cephalitis. This  variety  of  neurosyphilis  may 
affect  the  entire  extent  of  the  meninges,  both 
cerebral  and  spinal,  producing  destruction  in 
the  gray  and  white  matter  of  the  spmal  cord 
and  brain.  Often  the  lesions  affect  the  med- 
ullary substance  of  the  hemisphere  and  the 
corpora  striata.  With  this  involvement  there 
is  evidence  of  an  acute  inflammatory  reac- 
tion as  indicated  by  a  lymphocytosis  in  the 
spinal  cord,  coexisting  with  meningeal,  vas- 
cular and  parenchymatous  changes  in  the 
brain. 

GENERAL  SYMPTOMATOLOGY 

Prodromal  Period. — The  involvement  of 
the  nervous  system  by  meningovascular 
neurosyphilis  usually  occasions  a  prodromal 
period  which  is  more  or  less  characteristic. 
When  the  intensity  of  the  lesions  centers 
mostly  in  the  brain,  there  are  changes  in  the 
general  sense  of  well-l)eing.  The  patient's 
associates  notice  an  alteration  in  the  normal 
tenor  of  his  life.  Irritability,  restlessness  and 
insomnia,  depression,  anxiety  and  fear, 
often  indicate  that  some  change  is  in  process 
impairing  the  individual's  efficiency  and 
making  clear  a  definite  departure  from 
health.  These  .symptoms  during  the  pro- 
dromal period  may  be  variable  and  fleeting. 
They  may  be  more  or  less  ingravescent  until 
the  first  discernible  symptom  of  the  disease 
becomes  apparent,  and  are  usually  recog- 
nizable in  the  retrospect  of  the  case.  Pains  in 
one  or  another  part  of  the  body  also  have 
the  same  variable  character  during  the  pro- 
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dromal  period.  When  the  lesion  is  most  in- 
tense in  and  about  the  spinal  cord,  the  pains 
are  more  prominent,  especially  radiating 
along  the  nerves  or  having  a  nerve-root  dis- 
tribution. A  sense  of  weakness  or  failing 
strength  is  often  noticed,  especially  in  the 
legs,  with  easy  fatigue  and  quick  exhaustion 
on  exertion.  The  prodromal  period  may  be 
so  slight  as  to  make  but  little  impression 
upon  the  patient,  but  usually  the  anamnesis 
will  reveal  a  stage  in  the  development  of  the 
disease  when  the  symptoms  in  their  incip- 
iency  are  beginning  to  assume  the  definite 
characters  which  ultimately  take  form  in  the 
well-defined  clinical  picture  of  neurosyphilis. 

Course  and  Onset. — The  mode  of  onset  in 
meningovascular  neurosyphilis  is  just  as 
likely  to  be  sudden  as  gradual.  In  the  cases 
studied  by  me,  practically  50  per  cent  had 
a  sudden  onset. 

In  a  large  number  of  patients  having  a 
gradual  onset,  the  course  of  the  symptoms  is 
steadily  progressive  with  an  ingravescence 
in  the  severity  of  the  original  symptoms  and 
a  gradual  addition  of  new  somatic  or  psy- 
chic disturbances.  A  few  cases  having  a 
gradual  onset,  manifest  a  progressive  course 
with  occasional  remissions.  In  some  in- 
stances, characterized  by  gradual  onset,  the 
disturbances  come  to  a  standstill  and  remain 
stationary  or  show  a  slow  but  steady  im- 
provement with  some  remissions. 

Of  the  cases  having  a  sudden  onset,  a 
large  number  become  progressively  worse, 
some  slowly  and  some  rapidly,  with  the  ad- 
dition of  new  symptoms  and  an  increasing 
severity  of  those  already  present.  Such  a 
progressive  course  is  characterized  in  rare  in- 
stances, by  more  or  less  complete  remissions 
of  the  prominent  symptoms  followed  by  re- 
lapses. In  a  certain  percentage  of  cases  hav- 
ing a  sudden  onset,  the  somatic  disturbances 
become  stationary — show  neither  progress- 
ion nor  amelioration;  while  in  an  equal  num- 
ber the  symptoms, which  have  appeared  grad- 
ually, improve  until  the  patient  attains  a 
state  of  health  approximating  the  normal. 
The  cases  that  develop  suddenly,  occasion- 
ally show  a  tendency  to  relapses  during  a 
slow  but  gradual  process  of  improvement; 


while  in  a  small  percentage,  the  cases  charac- 
terized by  a  sudden  onset  show  remissions  in 
the  symptoms  quite  as  rapid  as  the  onset  it- 
self. 

In  my  study  of  155  cases,  54  per  cent  had 
a  progressive  course,  23  per  cent  remained 
stationary,  while  23  per  cent  showed  more 
or  less  marked  improvement.  Remissions 
during  the  course  of  the  disease  occurred  in 
9  per  cent.  Of  the  cases  with  remissions,  36 
per  cent  followed  a  progressive  course,  21 
per  cent  were  gradually  improving,  and  43 
per  cent  gave  no  statement  concerning  the 
general  course  of  the  disease. 

Tlie  Initial  Symptom 

The  ciiaracter  of  the  initial  symptom  de- 
pends largely  upon  the  focus  of  the  most  ex- 
tensive lesion  of  the  disease,  whether  that  be 
in  the  nerves,  spinal  cord,  brain-stem  or  cer- 
ebral cortex.  It  is  also  influenced  by  the 
nature  of  the  pathological  process;  indeed, 
the  great  variability  of  the  initial  symptom 
depends  upon  whether  it  is  due  to  increased 
pressure  effects,  meningeal  irritation,  vascu- 
lar involvement  or  local  infiltration.  Any  one 
of  the  following  list  of  symptoms  may  ap- 
pear first  in  the  clinical  incipiency  of  the  dis- 
ease: headache,  diffuse  or  local  pains,  ver- 
tigo, dysesthesia,  paralysis  and  aphasia,  tics, 
spasms  or  convulsions,  defects  of  smell, 
taste,  sight  or  hearing,  visceral  disorders, 
such  as  vomiting,  palpitation,  difficulties  of 
micturition,  and  psychic  disturbances  includ- 
ing amnesia,  confusion,  irritability  or  mania, 
depression,  hyposomnia,  insomnia,  hyper- 
somnia, stupor,  or  coma. 

Headache. — The  most  common  of  all  the 
initial  symptoms  developing  in  the  meningo- 
vascular type  of  neurosyphilis  is  headache. 
It  is  likewise  one  of  the  most  constant  symp- 
toms during  the  course  of  the  disease.  It 
does  not  occur  in  all  cases,  but  usually  pre- 
cedes the  appearance  of  other  symptoms  by 
weeks,  months  or  years.  The  head  pain  is 
paroxysmal,  boring  or  throbbing.  It  is  sub- 
ject to  periods  of  remission,  and  is  often 
worse  at  night  than  in  the  morning.  The  pa- 
tient recognizes  the  headache  as  a  new  ex- 
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perience.  and  even  though  subject  to  mi- 
grainous attacks,  realizes  that  he  is  suffering 
from  something  more  than  sick  headache. 

The  attacks  may  be  attended  by  vertigo 
of  greater  or  less  intensity.  The  dizziness 
may  be  restricted  to  a  mere  swimming  sen- 
sation which  is  protracted  and  subject  to  ex- 
acerbations. It  is  present  in  some  degree 
most  of  the  time  and  particularly  severe 
when  the  headache  is  at  its  height.  In  other 
instances,  during  the  severity  of  the  head- 
ache, vertiginous  attacks  of  great  intensity 
occur,  in  which  the  patient  is  conscious  of 
subjective  dislocation  of  his  spatial  orienta- 
tion. He  seems  to  be  whirling  about  from 
right  to  left  or  in  the  contran,^  direction;  to 
be  suddenly  falling  to  the  side  backward  or 
forward,  while  the  objects  about  him  appear 
to  pass  with  great  rapidity  in  the  same  or 
opposite  direction. 

In  not  a  few  cases  headache  is  accom- 
panied by  vomiting,  which  is  often  projectile 
in  character  but  gives  the  patient  no  sense  of 
relief.  Prolonged  retching  may  accompany 
severe  headache,  lasting  for  a  number  of 
hours.  In  other  instances  the  initial  symp- 
tom is  headache  accompanied  by  a  progres- 
sive failure  of  vision.  A  severe  and  pro- 
longed headache  which  is  nearly  constant 
may  last  for  several  weeks  or  months,  until 
the  sudden  development  of  one  of  the  major 
sympttjnis  of  the  disease,  such  as  hemiplegia 
or  ophthalmoplegia. 

Pain. — Frequently  the  earliest  symptom 
of  meningovascular  syphilis  is  pain  in  other 
parts  of  the  body  than  the  head.  Most  often 
this  pain  is  generalized  and  may  be  of  a 
sharp,  lancinating  character,  diffuse  in  dis- 
tribution or  confined  to  definite  nerve-root 
zones.  The  jjatient  complains  of  a  general- 
ized dull  aching  over  the  entire  body,  or  of 
dull  pain  with  a  sense  of  heaviness  in  both 
legs.  This  is  especially  true  in  the  meningo- 
vascular syphilis  affecting  the  spinal  cord  and 
its  coverings.  The  pain  is  usually  increased 
by  any  exertion  and  is  often  worse  at  night, 
disturbing  sleep  and  demoralizing  the  pa- 
tient to  such  an  extent  as  to  occasion  a  se- 
vere psychoneurosis.  The  pain  may  be  con- 
fined to  one  shoulder  or  the  f)thcr,  or  extend 


over  one  side  of  the  body.  Such  hemisomatic 
pain  is  usually  accompanied  by  dysesthesia 
and  a  more  or  less  constant  sense  of  distress 
or  discomfort  in  the  affected  side.  Fre- 
quently the  pain  is  limited  to  one  leg,  and 
seems  particularly  to  affect  the  course  of  the 
sciatic  nerve.  It  is  then  of  a  dull,  boring  or 
burning  character  and  often  so  severe  as  to 
incapacitate  the  patient.  In  some  instances 
the  patient  complains  of  pain  in  the  joints. 
This  may  be  fleeting  and  transitory,  involv- 
ing all  the  joints  of  the  extremities,  but  it 
more  commonly  affects  the  major  joints, 
such  as  the  hip,  knee,  shoulder  and  elbow. 
Pains  starting  in  the  shoulder  or  between 
the  shoulder-blades,  and  radiating  down  the 
arms,  are  especially  frequent  as  an  early 
symptom  in  cer\acal  syphilitic  meningitis. 
Cenicalgia  or  pain  in  the  back  and  shoul- 
ders may  occur  as  the  first  symptom  and  per- 
sist for  a  long  time  before  the  disease  ex- 
tends and  presents  symptoms  of  a  more  dif- 
fuse and  general  character.  Neuralgic  pain 
in  the  distribution  of  die  fifth  nerve  on  one 
or  both  sides,  in  certain  instances,  is  the  first 
symptom  and  continues  to  be  the  most 
prominent  disturbance  due  to  the  disease.  It 
may  be  of  a  dull,  aching,  lancinating  or 
burning  character  and  subject  to  exacerba- 
tions, especially  when  the  face  is  exposed  to 
cold  air;  indeed,  it  may  be  necessary  for  the 
patient  to  shield  the  face  with  some  ade- 
(juate  covering,  particularly  in  cold  weather. 
The  pain  may  simulate  trigeminal  neuralgia 
and  be  accompanied  by  paroxysms  in  the 
facial  musculature.  Usually  the  patient  com- 
plains of  some  degree  of  dysesthesia  in  the 
distribution  of  the  fifth  nerve,  wiiich  takes 
the  form  of  tingling,  itching,  num!)ness  or 
formication.  The  pain  often  localizes  itself 
and  continues  to  remain  in  a  discretely  cir- 
cumscribed area,  such,  for  example,  as  over 
the  eyebrow,  in  front  of  the  car  or  in  the 
anterior  nares.  It  may  follow  the  course  of 
one  of  the  divisions  of  the  trigeminus  nerve, 
or  be  limited  to  the  territory  of  a  single 
branch. 

Vertigo. —  Vertigo  in  a  large  number  of 
cases  is  the  first  definite  symi)tom  of  the  dis- 
ease. The  dizziness  may  be  unarconipanied 
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by  headache  or  other  symptoms  and  attract 
the  attentic^n  of  the  patient  by  its  frequent 
recurrence  and  increasing  severity.  A  sense 
of  instability  and  uncertainty  with  swim- 
ming in  the  head  may  he  a  constant  and  dis- 
tressing symptom.  This  sensation  is  often 
accompanied  by  nausea  and  subject  to  fluc- 
tuations in  intensity.  It  is  particularly  prom- 
inent when  the  patient  is  fatigued  and  be- 
comes especially  marked  on  a  sudden  change 
of  position,  as  in  moving  the  head  quickly 
from  side  to  side,  or  attempting  to  rise  from 
the  recumbent  to  the  sitting  or  standing  pos- 
ture. Acute  paroxysms  of  dizziness  also  oc- 
cur, apparently  determined  by  a  sudden 
change  in  position  of  the  head.  These  attacks 
may  be  followed  by  intense  diaphoresis,  sial- 
orrhea, nausea  and  vomiting.  The  acute  at- 
tacks of  vertigo  may  be  sudden  and  shock- 
like, causing  an  overthrow  of  the  patient's 
balance,  so  that  he  staggers  or  falls  without 
warning.  Following  such  attacks  the  patient 
is  much  confused  and  dazed  for  a  few  mo- 
ments and  suffers  from  a  sense  of  extreme 
w^eakness  with  palpitation  of  the  heart. 

Dysesthesia  in  one  or  more  of  the  several 
modalities  of  sensibility  may  constitute  the 
initial  symptom.  These  subjective  changes  in 
general  body  sense  are  usually  confined  to 
the  extremities  and  head.  They  may  consist 
of  numbness  and  tingling  in  the  arms  and 
fingers,  a  sensation  of  burning  or  cold,  a 
sense  of  constriction  about  the  limbs  or  body 
or  head,  stiffness  or  a  lifeless  feeling  in  the 
legs,  a  sensation  of  numbness  of  one  half  of 
the  body  and  face  accompanied  by  lack  of 
the  proper  sensory  perception  of  stimuli  for 
touch,  pain  or  vibratory  sensibility ;  a  loss 
of  proper  appreciation  of  the  position  of  the 
legs  and  less  commonly  of  one  or  both  arms, 
a  sense  of  constriction  about  the  rectum,  this 
latter  symptom  occurring  particularly  with 
involvement  of  the  lumbrosacral  portion  of 
the  spinal  cord. 

Paralysis. — The  initial  symptom  of  the 
disease  in  many  cases  manifests  itself  as  a 
paralysis  of  the  upper  motor  neurone  type. 
The  distribution  of  such  initial  paralyses 
varies  considerably.  One  arm  or  leg  may  be 
involved  in  a  more  or  less  severe  monoplegia. 


In  the  event  of  paralysis  of  the  arm  there  is 
often  an  ipsolateral  facial  palsy  of  the  cen- 
tral type.  Often  the  paralysis  is  more  limited 
in  extent  and  of  less  intensity.  It  may  begin 
as  a  weakness  in  the  fingers,  a  weakness  in 
the  power  of  flexion  and  extension  of  the 
hand,  a  weakness  in  one  or  both  legs,  or  a 
gradual  loss  of  muscular  strength  in  both 
arms.  In  a  small  number  of  cases  it  is  a- loss 
of  muscular  power  in  the  shoulder  girdle 
with  an  atrophy  beginning  in  this  region  and 
gradually  extending  into  the  arm  and  fore- 
arm. 

In  certain  cases  having  a  sudden  onset,  the 
first  symptom  is  a  hemiplegia  with  or  with- 
out the  loss  of  consciousness,  but  producing 
a  paralysis  of  one  half  of  the  body.  The 
hemiplegia  may  develop  in  consequence  of  a 
typical  apoplectic  seizure ;  it  may  on  the 
other  hand  occur  suddenly  or  after  an  in- 
gravescent course  without  the  loss  of  con- 
sciousness. Spastic  paraplegia  frequently  ap- 
pears as  the  result  of  spinal  involvement, 
constituting  the  first  symptom  in  a  gradually 
developing  motor  disturbance  of  the  upper 
motor  neurone  t\pe.  The  first  paralytic 
symptom  may  have  such  a  distribution  as  to 
involve  one  side  of  the  body  and  both  legs, 
that  is,  a  hemiparaplegia,  which  is  most  fre- 
quent following  an  apoplectiform  .seizure. 
At  times  the  degree  of  paralysis  affecting 
one  side  of  the  body  is  severe  enough  only  to 
justify  the  distinction  of  hemiparesis.  The 
patient  may  even  give  a  history  of  having  as 
his  first  motor  disturbance  a  tendency  to 
temporary  loss  of  power  in  the  arm  or  leg,  in 
one  side  of  the  body  or  in  both  legs,  which 
developed  especially  when  he  was  fatigued 
or  under  nervous  strain  and  seemed  to  dis- 
appear more  or  less  completely  after  a 
thorough  rest  or  the  absence  of  psychic  ex- 
citement. Such  transitorv  paralysis  may  also 
affect  the  cranial  nerves,  resulting  in  tempo- 
rary facial  palsies  or  palsies  of  the  oculo- 
motor mechanism,  causing  ptosis,  transitory 
diplopia  and  strabismus. 

Sometimes  the  paralysis  representing  the 
first  symptom  develops  in  connection  with 
the  cranial  nerve  innervations.  The  cranial 
nerve  most  likelv  to  be  affected  is  the  oculo- 
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motorius  conimunis,  palsies  of  which  result 
in  unilateral  or  bilateral  ptosis,  unilateral  or 
bilateral  external  strabismus  with  a  failure 
of  accommodation  and  the  light  reflex,  ac- 
companied by  a  dilatation  of  the  pupil.  This 
ophthalmoplegia  may  present  itself  as  the 
first  s\Tnptom  in  many  combinations  with 
reference  to  the  muscles  of  the  eye  involved, 
but  it  is  most  commonly  a  disturbance  of  the 
intrinsic  muscles  of  the  eyeball  and  the  leva- 
tor of  the  upper  eyelid. 

Aphasia  of  the  motor  type,  accompanied 
by  a  hemiparesis  or,  less  commonly,  a  defect 
in  speech  of  the  sensory  type  producing  a 
jargon  aphasia,  may  constitute  the  first 
symptom  of  the  disease. 

Spastns  and  convulsions  have  occurred  in 
some  cases  as  the  first  symptom.  These 
spasms  may  be  confined  to  tonic  and  tono- 
clonic contraction  in  limited  areas  of  the 
body  musculature,  such  as  the  arm  and  fore- 
arm or  in  the  thigh  and  leg.  Less  commonly 
they  are  seen  as  twitchings  and  convulsive 
movements  in  the  facial  musculature.  Occas- 
ionally these  paroxysmal  attacks  have  a 
more  extensive  distribution  and  present 
themselves  as  typical  Jacksonian  seizures, 
having  the  customary  signal  symptom,  the 
convulsion  beginning  consistently  in  a  defi- 
nite group  of  muscles  and  following  a  con- 
stant direction  in  its  spread  to  the  other  mus- 
cles on  the  same  side  of  the  body.  During 
such  Jacksonian  attacks  consciousness  is  pre- 
served. In  some  instances  the  convulsion  be- 
comes generalized  and  consciousness  is  lost. 
Characteristic  tono-clonic  convulsive  seiz- 
ures, epileptiform  in  their  general  nature, 
appear  but  rarely  as  a  first  symptom  of  the 
disease.  Momentary  loss  of  consciousness, 
simulating  attacks  of  petit  mal  may  also  be 
a  first  symptom. 

Involvement  of  the  Special  Senses. —  The 
first  symptom  may  declare  itself  in  an  in- 
volvement of  the  special  senses.  A  gradual 
failure  of  vision  or  of  hearing,  or  a  failure 
of  vision  and  hearing  together,  ringing  in 
the  cars,  color-blindness,  tinnitus,  vertigo 
and  double  vision  combined,  homonymous 
hemianopsia,  sudden  blindness  in  one  eye 
with  pain  in  the  region  of  the  orbit  and  a 


paralysis  of  the  internal  and  external  ocular 
muscles,  have  all  been  observed  as  the  initial 
S)Tnptom  of  meningovascular  neurosyphilis. 

Visceral  Disorders. — Visceral  disorders 
may  furnish  the  first  clinical  evidence  of  the 
disease.  Vomiting,  with  and  without  head- 
ache, may  be  protracted  or  recurrent  and  at- 
tended either  by  profuse  diarrhea  or  con- 
stipation. Abdominal  pain  has  also  been 
noted,  or  a  persistent  and  intractable  cough 
with  gastric  pain  occurring  as  paroxysms 
and  sometimes  followed  by  hiccough,  belch- 
ing of  gas  and  pain  in  the  stomach,  a  sense 
of  palpitation  in  the  abdomen  attended  with 
palpitation  of  the  heart;  dysuria  character- 
ized by  difficulty  in  micturition,  retention 
or  partial  incontinence,  pain  and  burning  on 
urination,  urinary  urgency  with  a  voidance 
of  a  small  amount  of  urine.  Impotence,  with 
a  loss  of  sexual  desire,  is  sometimes  the  first 
symptom  noticed. 

Psychic  Disorders. — Psychic  disturbances 
are  common  as  the  first  symptom  of  the  dis- 
ease. These  disorders  may  result  in  more  or 
less  marked  changes  in  personality,  the  de- 
velopment of  unusual  irritability  emphasized 
by  irrational  outbursts  of  anger  or  extrava- 
gant expressions  of  disapproval,  a  general 
attitude  of  irritative  discontent,  or  unusual 
outbursts  of  the  emotions  and  irascibility. 
This  state  of  mind  may  lead  to  a  marked 
degree  of  motor  agitation  indicative  of  the 
patient's  discontent.  In  a  few  instances  such 
agitation  seems  to  be  unconnected  with  any 
definite  psycliomotor  incentive  and  repre- 
sents a  more  or  less  aimless  motivation  of 
impulses  arising  out  of  indefinite  derange-  • 
ment  in  the  sense  of  well-being.  The  individ- 
ual's efficiency  and  capaiiility  may  become 
much  impaired  by  these  changes,  and  the  de- 
parture from  normal  may  be  so  pronounced 
as  to  attract  the  attention  of  his  intimates 
and  associates. 

On  the  other  hand,  the  first  .symptom  may 
present  itself  as  a  marked  falling  off  in 
interest,  a  lack  of  attention  or  power  to 
concentrate,  a  desire  to  seek  seclusion, 
an  indifference,  apathy  or  even  reinignance, 
accompanied  by  the  attitudes  and  appear- 
ance  of   depression    with    all    the   depreca- 
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tory  expression  of  the  chronic  malcontent. 
Hallucinations  and  delusions,  particularly 
of  persecution,  inferiority  and  mysterious 
influence,  may  give  the  first  indication 
of  the  developing  disease.  A  disturbance  of 
sleep  resulting  in  irregular  or  protracted  in- 
somnia with  marked  restlessness  during  the 
night,  may  serve  as  the  first  clinical  signs  of 
a  slowly  or  rapidly  developing  meningovas- 
cular neurosyphilis.  Usually  with  the  insom- 
nia and  restlessness  the  patient  complains  of 
a  feeling  of  extreme  nervousness  or  of  as- 
thenia, of  failure  of  memory  and  power  to 
concentrate,  of  general  weakness  and  debil- 
ity. Occasionally  the  first  symptom  is  delir- 
ium, confusion,  mania  or  stupor.  Systematic 
examination  of  the  patient  generally  reveals 
some  degree  of  motor  disturbance.  These 
disorders  appear  in  the  appendicular  mus- 
culature but  are  even  more  frequent  in  the 
muscles  innervated  by  the  cranial  nerves. 
Disturbances  of  somatic  sensation  and 
mental  status  often  constitute  striking  fea- 
tures as  a  result  of  the  objective  physical 
study  of  the  patient. 

DISl  TKUWCKS  OK  THE  NERVOUS  SYSTEM 
KI.KITEI)    in'    EX.\MIX.\TIOX 

Paralysis  ■  and  Pistiirbaiuc  of  Muscle 
Tone,  Volume  and  Strength. — In  a  large 
proportion  of  cases  some  degree  of  paralysis 
may  be  discovered  on  examination.  The  loss 
of  voluntary  motor  control  may  express  it- 
self in  a  slight  paresis,  most  commonly  of 
the  upper  motor  neurone  type,  evidenced  by 
increased  reflexes  in  the  parts  afifected.  the 
appearance  of  pathological  reflexes,  diminu- 
tion or  loss  in  the  superficial  reflexes  ac- 
companied by  a  more  or  less  marked  increase 
in  the  tone  of  the  muscles.  The  volume  and 
contour  of  the  muscles  show  little  change 
except  such  as  may  be  occasioned  by  disuse 
of  the  limb. 

The  distribution  of  such  upper  motor 
neurone  paralysis  may  confine  itself  to  one 
limb,  commonly  the  arm.  In  certain  in- 
stances, however,  the  monoplegic  defect  ap- 
pears in  the  leg. 

The  most  frequent  form  of  paralysis  is 


hemiplegia,  in  which  the  small  muscles  of 
the  hand  and  forearm  show  the  greatest 
amount  of  defect  in  volitional  control.  The 
muscles  of  the  foot  and  leg  also  give  evi- 
dence of  marked  change  in  voluntary  activ- 
ity, the  patient  being  unable  to  extend  or 
flex  the  toes,  or  to  extend  or  flex  the  foot.  A 
degree  of  hypertonus  may  develop  in  the  af- 
fected muscles  to  produce  abnormal  atti- 
tudes in  the  upper  and  lower  extremity. 
The  spasticity  in  the  upper  extremity  holds 
the  hand  rigidly  in  a  position  flexed  at  the 
wrist,  the  fingers  in  adduction  and  flexed  at 
the  proximal  and  distal  phalanx,  the  thumb 
adducted  and  held  firmly  against  the  index 
finger  or  flexed  and  held  beneath  the  fingers 
in  the  palm.  The  forearm  is  held  flexed  at  the 
elbow  and  the  ann  slightly  abducted  from 
the  body,  a  position  especially  seen  in  the  pa- 
tient during  locomotion.  Abnormal  attitudes 
in  the  lower  extremity  are  less  pronounced, 
although  the  foot  is  often  held  rigidly  in  a 
position  of  plantar  fle.xion  with  a  slight 
degree  of  flexion  of  the  leg  upon  the  thigh. 
In  less  extreme  cases  of  paralysis  of  one  side 
of  the  body,  such  abnormal  attitudes  are 
wanting,  and  the  loss  of  strength  may  be  de- 
termined only  by  appropriate  tests  or  ob- 
served in  the  fact  that  the  patient  inad- 
vertently uses  the  paralyzed  limb  as  little  as 
possible. 

The  hcmiplegic  defect  may  essentially  dis- 
appear only  to  recur.  Such  recurrent  attacks 
of  hemiplegia  sometimes  shift  from  one 
side  of  the  body  to  the  other.  Hemiplegia 
may  develop  in  the  early  or  in  the  late  stages 
of  neurosyphilis. 

The  hemiplegia  may  present  itself  as  a 
completely  ipsolateral  paralysis,  involving 
the  face,  tongue,  arm  and  leg  of  the  same 
side  due  to  lesions  of  the  cerebral  corte.x,  the 
corona  radiata  or  the  internal  capsule.  The 
several  varieties  of  alternating  hemiplegia 
also  occur,  giving  rise  to  the  syndrome  of 
IVebcr  when  the  lesion  is  in  the  midbrain 
(paralysis  of  the  eye  muscles  of  one  side 
and  the  arm  and  leg  of  the  opposite  side),  to 
the  syndrome  of  Millard-Gubler  when  the  le- 
sion is  in  the  pons  (paralysis  of  one  side  of 
the  face  and  opposite  ann  and  leg),  or  to  the 
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syndrome  of  liiigiial  alternating  hemiplegia, 
when  the  lesion  is  in  the  medulla  (paralysis 
of  one  half  of  the  tongue  with  paralysis  of 
the  opposite  leg  and  arm).  Other  more  ir- 
regular forms  of  hemiplegia  also  occur  in 
combination  with  one  or  more  of  the  cra- 
nial nerves. 

Budd  cites  3  cases  of  hemiplegia  which 
resulted  from  apoplectic  seizures  occurring 
in  the  different  stages  of  constitutional 
syphilis. 

When  the  lesion  confines  itself  to  the 
spinal  cord  in  its  most  usual  site  of  involve- 
ment, namely,  in  the  lower  thoracic  seg- 
ments, the  paralysis  is  paraplegic  in  its  dis- 
tribution, involving  both  legs.  In  this  in- 
stance there  is  a  marked  increase  in  the  ton- 
icitv-  of  the  muscles,  together  with  an  impair- 
ment in  volitional  control.  Certain  cases,  us- 
ually of  the  congenital  type,  show  some  de- 
gree of  paralysis  of  the  upper  motor  neurone 
type  in  all  four  extremities.  The  lesion  upon 
which  this  disturbance  is  based  is  an  agene- 
sis or  disturbance  in  development.  Under 
such  conditions  the  muscles  in  the  upper  ex- 
tremity at  first  show  hypertonicity  with  ab- 
normal attitudes  and  increased  reflexes. 
Later  these  muscles  begin  to  atrophy,  and 
contractual  deformities  appear  in  the  arms 
and  hands.  At  this  time  spastic  paraplegia 
usually  develops.  Examination  of  the  pa- 
tient may  reveal  the  fact  that  a  spastic  paral- 
ysis has  involved  both  legs  and  one  arm, 
thus  producing  a  loss  of  power  having  a 
hemiparaplegic  distribution. 

In  contradistinction  to  the  upper  motor 
neurone  type  of  paralysis  which  is  character- 
istic of  the  great  majority  of  patients  suffer- 
ing from  meningovascular  neurosyphilis,  a 
flaccid  paralysis  occurs  in  some  in.stances. 
This  paralysis  is  accompanied  by  a  decrease 
or  disappearance  of  the  deep  reflexes,  a  loss 
in  the  contour  and  volume  of  the  muscles  in 
the  affected  parts,  and  a  marked  reduction  in 
the  muscular  tone.  Paralysis  of  this  kind  oc- 
curs in  the  leg  in  consequence  of  a  syphilitic 
neuritis  of  the  sciatic  nerve.  It  may  also  af- 
fect one  or  both  arms,  either  as  the  result  of 
a  syphilitic  neuritis  or  a  syphilitic  radiculitis. 
Less   commonly,    syphilitic    endarteritis   in- 


Aolves  the  ventral  gray  columns  of  tlie  cord 
in  the  cervMcal  or  lumbrosacral  region,  and 
produces  a  flaccid  paralysis  with  loss  of  re- 
flexes, resembling  in  all  its  principal  aspects 
the  motor  disturbance  of  anterior  poliomye- 
litis. Paralysis  of  tliis  kind  is  usually  slowly 
progressive  and  tends  to  extend  from  one 
segment  of  the  limb  to  another  and  grad- 
ually to  involve  large  areas  of  the  bod\' 
musculature. 

Gait. — In  a  certain  percentage  of  cases 
examination  of  the  gait  shows  a  disturbance 
in  locomotion.  In  my  series  of  cases  23  per 
cent  showed  defects  in  gait.  These  disturb- 
ances may  be  slight,  arising  from  weakness 
in  the  muscles  of  one  or  both  legs;  but  often 
result  from  such  a  marked  degree  of  spas- 
ticity as  to  render  walking  barely  possible. 
In  lesions  aft'ecting  the  spinal  cord,  the  gait 
usually  presents  a  paraplegic  defect  with  a 
tendency  to  cross-legged  progression.  The 
rigidity  in  the  legs  also  produces  a  columnar 
effect  in  walking,  each  leg  being  moved  for- 
ward stirtly,  the  foot  dragged  along  the 
ground  with  a  shuffling  sound,  the  toe  turned 
inward  and  oftentimes  with  a  loss  of  the 
normal  heel-toe  time  element,  the  heel  strik- 
ing the  ground  after  the  toes  or  simultan- 
eously with  them.  In  rarer  instances  of  dis- 
turbed locomotion  the  heel  does  not  come  to 
tlie  ground  at  all,  the  degree  of  spasticity  be- 
ing such  that  each  step  produces  several  os- 
cillations up  and  down,  the  toes  being  turned 
inward  and  tlie  knees  rubbing  against  each 
ntiier  or  one  leg  crossed  in  front  of  the  other, 
The  defects  of  the  spastic  paraplegic  gait  are 
often  augmented  by  a  marked  incoordina- 
tion, causing  the  patient  to  stagger,  and  pro- 
ducing an  ataxic  si)astic  paraplegia. 

Lesions  producing  paralysis  of  one  side  of 
the  l)ody  give  rise  to  a  more  or  less  pro- 
nounced hemiplegic  gait,  with  a  dragging  of 
the  paralyzed  leg,  the  toes  turned  out  in 
eversion  and  dragged  along  the  ground  with 
;ui  audible  shuffle  at  each  step.  In  addition  to 
this  disorder  in  the  lower  extremities,  the 
automatic  associated  movements  normally 
ob.served  in  the  arm  are  greatly  altered.  The 
paralyzed  arm,  with  each  step  of  the  sound 
leg  is  held  in  abfluction  from  the  body,  the 
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forearm  flexed  at  the  elhmv  with  a  consider- 
able exaggeration  of  the  backward  and  for- 
ward movements  of  the  arm. 

Occasionally  tlie  gait  is  disturl^ed  h\  a 
peripheral  paral\sis  often  affecting  the  an- 
terior til)ial  nerve  and  giving  rise  to  steppage 
gait  with  foot-drop.  The  lesion  may  involve 
the  ventral  column  cells  of  the  spinal  cord, 
producing  a  bilateral  lower  motor  neurone 
paralysis  with  double  toe-drop,  and  in  a  few 
cases  it  affects  the  innervation  of  the  gluteal 
and  hamstring  muscles  in  such  a  way  as  to 
produce  a  waddling  gait  in  many  respects 
similar  to  that  seen  in  dystrophies. 

Coordination. — Ecpiilibratory  coordina- 
tion is  often  disturbed  in  tliis  form  of  syph- 
ilis, the  patient  showing  a  Romberg  sign  in 
about  16  per  cent  of  cases.  This  disturbance 
appears  to  be  due  to  interference  with  the 
sensory  tracts  from  the  proprioceptive  svs- 
tem,  largely  those  concerned  in  mu.scle-joint 
sensibility.  The  patient  finds  difficulty  in 
standing  with  the  feet  together  and  eyes 
open ;  this  act  is  even  more  difficult  with  the 
eyes  closed.  Standing  on  one  foot  or  the 
other  also  develops  some  degree  of  disturb- 
ance in  maintaining  balance.  Coordination 
not  concerned  in  equilibration  suffers  in  a 
small  number  of  cases.  The  finger-to-nose, 
finger-to-finger  tests,  particularly  with  the 
eyes  closed,  as  well  as  the  pointing  tests,  all 
develop  slight  inaccuracies  in  the  synergic 
control  of  the  muscles.  These  defects  are 
most  prominent  near  the  end  of  the  move- 
ment, as  the  patient  is  about  to  reach  the 
goal  of  the  act.  The  heel-to-knee  tests  also 
develop  some  degree  of  inaccuracy  in  the 
synergic  action  of  the  muscles.  Adiadocho- 
kinesis  (inability  to  perform  succession 
movements  with  ecpial  facility  in  both  upper 
extremities  or  in  the  feet  and  legs)  has  been 
obsen'ed,  but  is  of  rare  occurrence.  Dys- 
metria  is  equally  infrequent,  although  some 
slight  degree  of  disturbance  in  the  measure- 
ment of  distances  of  skilled  acts  is  observed 
in  many  cases.  It  should,  however,  be  con- 
sidered as  a  mild  degree  of  asynergia. 

Reflexes  are  variously  affected.  In  65  of 
the  cases  considered  in  this  series,  the  deep 
tendon    reflexes    were    recorded    as    being 


normal ;  in  44  the  responses  were  increased, 
while  in  8  there  was  a  general  decrease  in 
the  activity  of  the  response.  In  1 1  cases  the 
knee-jerks  were  recorded  as  lieing  absent, 
while  the  other  deep  reflexes  were  either 
normal  or  somewhat  depressed.  The  absence 
of  the  knee-jerk,  unassociated  with  muscular 
atrophy  or  fibrillation,  is  an  evidence  of  in- 
volvement of  the  dorsal  root  by  the  meningo- 
vascular process.  In  other  cases,  when  there 
has  been  atrophy  and  fibrillation  of  the 
anterior  thigh  muscles,  the  loss  of  the  knee- 
jerk  may  be  attributed  to  the  morbid  pro- 
cess attacking  the  ventral  gray  matter  of  the 
cord.  In  the  great  majority  of  cases,  how- 
ever, the  loss  of  the.  knee-jerk  is  dependent 
upon  the  interruption  of  the  sensory  side  of 
the  reflex  arc —  a  process  of  strangulation 
of  the  dorsal  root  as  it  passes  through  the 
membranes  and  approaches  the  cord. 

In  26  of  the  cases  the  reflexes  were  un- 
equal. u.sually  a  definite  hyperexcitability  of 
one  side  as  compared  with  the  other.  In 
many  of  these  cases  this  phenomenon  was 
associated  with  a  loss  of  the  superficial  cu- 
taneous reflexes  of  the  abdominal  wall  and 
the  presence  of  pathological  reflexes  on  the 
same  side.  This  combination  indicates  the 
presence  of  .some  .sort  of  hemiplegic  acci- 
dent in  the  course  of  the  disease,  either 
spinal  or  cerebral  in  location. 

The  superficial  reflexes  were  absent  in  1 1 
and  unequal  in  13  of  the  cases  recorded. 
This  loss  or  inequality  was  almost  con- 
stantly associated  with  other  evidences  of 
hemiplegic  defects.  In  a  certain  number  of 
cases  the  loss  of  the  superficial  abdominal  re- 
flexes seemed  to  be  a  part  not  of  a  hemi- 
plegic defect  but  of  a  diffusely  scattered 
multiple  lesion  symptom-complex. 

Abnormal  reflexes  were  present  in  23 
cases.  Usually  the  Rabinski  reaction  alone 
was  present,  but  in  some  instances  all  the 
corroborative  tests  were  present  also.  Usu- 
ally, as  mentioned  above,  the  Rabinski  re- 
action was  associated  with  other  evidences 
of  hemiplegic  defect,  but  in  certain  cases  it 
evidenced  a  widespread  involvement  of  the 
spinal  cord.  l)eing  bilateral  in  4  cases. 

Skilled  acts  are  frequently  disturbed.  Al- 
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though  apraxia  in  tlie  strict  sense  is  not  a 
common  symptom,  some  degree  of  disorgan- 
ization in  the  control  of  skilled  movements  is 
obser\-ed  in  many  cases.  This  more  especi- 
ally affects  the  skilled  acts  necessar}'  to 
speech,  producing  dysphonia  or,  in  more  ex- 
treme bulbar  cases,  aphonia.  \\''hen  the  le- 
sion in  the  speech  areas  is  cortical  or  sub- 
cortical, aphasia  in  one  of  its  several  forms 
occurs.  In  my  series  of  cases  13  per  cent  pre- 
sented a  sensory  or  motor  aphasia.  The 
speech  disturbance  may  amount  only  to  a 
slight  disorder  of  the  sensory  type  in  which 
spontaneous  speech  is  disturbed,  together 
\\4th  the  power  to  enumerate  and  denomin- 
ate properly,  an  inability  to  speak  from 
dictation  or  read  aloud,  to  read  from  dicta- 
tion, the  misuse  of  words,  speaking  ungram- 
matically out  of  proportion  to  the  patient's 
education,  perseveration,  or  the  use  of  an 
actual  jargon.  In  other  instances  the  speech 
defect  is  more  distinctly  motor,  the  sensory 
control  and  understanding  of  spoken  lan- 
guage being  retained  with  more  or  less 
complete  power  of  emissar}'  speech.  The  im- 
pairment is  usually  accompanied  by  some 
degree  of  defect  in  handwriting. 

Abnormal  Involuntary  Movements. — The 
most  common  form  of  abnormal  involun- 
tary movement  occurs  as  localized  spasms  or 
more  extensive  movements  involving  one 
half  of  the  body  in  the  manner  of  a  Jackson- 
ian  attack,  or  as  a  generalized  convulsive 
seizure.  Isolated  spasms  in  the  arm  or  leg  oc- 
cur most  frequently  as  the  result  of  menin- 
geal irritation  to  the  cortex.  This  alsfi  is  the 
case  in  the  hemisomatic  convulsion  involv- 
ing one  side  of  the  body.  Vascular  lesions  in- 
volving tile  deeper  structures  of  the  brain 
also  give  rise  to  this  type  of  seizure.  Gener- 
alized convulsions  are  of  common  oc- 
currence in  meningovascular  neurosyphilis 
as  well  as  in  parenchymatous  forms.  This 
disturi)ance  may  be  the  result  of  a  diffu.se 
syi>hilitic  endarteritis  invf>lving  the  (lce|)er 
structures  of  the  brain,  or  a  diffuse  syjjhil- 
itic  meningitis  of  the  convexity  and  base  of 
the  brain.  Tremors  of  a  fine  and  rapid  vari- 
ety in  the  extremities,  tongue  and  face  ap- 
pear occasionally  in  patients  suffering  from 


diffuse  syphilitic  endarteritis  and  are  most 
pronounced  during  exacerbations  in  the 
course  of  the  disease.  In  a  few  instances  a 
tremor  resembling  that  of  paralysis  agitans 
in  rate,  rhythm,  amplitude  and  distribution, 
has  been  reported  in  connection  with  neuro- 
syphilis. Myoclonic  and  fibrillary  twitchings 
in  the  muscles,  although  rare,  appear  in  con- 
nection with  the  spinal  form  of  the  disease, 
due  to  involvement  of  the  ventral  gray  col- 
umns of  the  cord  or  the  nerve  roots.  They 
are  indicative  of  a  degenerative  process 
compromising  the  integrity  of  the  muscular 
tissues.  Athetoid  and  choreiform  move- 
ments, although  rare,  have  been  observed  as 
the  result  of  neurosyphilis.  These  disorders 
are  now  believed  to  be  due  to  involvement 
of  the  corpus  striatum,  the  red  nucleus  or 
subthalamic  region  of  the  interbrain. 

Abnormal  associated  movements  are  of 
frequent  occurrence  in  neurosyphilis,  espec- 
ially in  upper  motor  neurone  paralysis  of  the 
hemiplegic  type.  Observations  concerning 
these  pathological  associations  in  motor  ac- 
tivity are  of  such  interest  in  all  cases  of  hemi- 
plegia as  to  warrant  more  extensive  attention 
than  they  usually  receive.  The  paralyzed  side 
of  most  syphilitic  hemiplegics  will  manifest 
upon  examination  a  niunber  of  these  abnor- 
mal associated  movements.  Among  these  are 
the  pronation  sign  of  Striimpell,  which  con- 
sists of  pronation  of  the  forearm  on  passive 
flexion  at  the  eltow ;  the  thumb  sign  of  Hoff- 
mann, consisting  of  flexion  of  the  thumb  on 
sna])ping  the  finger  nails  of  the  paralyzed 
hand;  the  thumb  sign  of  Klippcl-Weil,  con- 
sisting of  flexion  of  the  thumb  on  passive 
e.xtension  of  the  fingers ;  the  trunk-thigh  sign 
of  Babinski,  consisting  of  elevation  of  the 
affected  leg  determined  by  the  effort  of  the 
patient  to  sit  up  from  the  recumbent  posi- 
tion, tlic  reinforcement  sign  of  Babinski, 
consisting  of  elevation  of  the  affected  leg 
when  pulling  on  the  hand  ;  the  tibialis  sign  of 
Stri'impcU,  consisting  of  the  dorsal  extension 
of  the  foot  on  flexion  of  the  leg  at  the  knee; 
the  coughing  sign  of  Huntington — the  sharp 
elevation  of  the  affected  leg  when  the  pa- 
tient coughs.  All  of  these  signs  are  to  be  re- 
garded ns  rnnfirmatory  of  an  upper  motor 
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neurone  lesion,  usually  in  the  intracerebral 
portion  of  the  pyramidal  course. 

Disturbances  in  Sensation. — Sensory  dis- 
turbances, though  less  common  than  motor 
disorders,  were  found  in  18  per  cent 
of  my  series  of  155  cases,  and  this  propor- 
tion is  in  general  accord  with  that  of  other 
observers.  As  a  rule,  the  most  marked  sen- 
sory disturbances  are  those  occasioned  by 
spinal  cord  and  nerve  involvement.  Subject- 
ively, they  consist  of  dysesthesias  and  pares- 
thesias, that  is,  abnormal  sensations  of 
which  the  patient  complains,  such  as  numb- 
ness, tingling  or  burning,  or  the  penersion 
of  sensory  stimuli  in  such  a  manner  that  a 
pinpoint  produces  a  sensation  of  burning, 
warmth  or  cold  a  sensation  of  pain,  touch 
and  light  pressure  a  sensation  of  pain,  and 
deep  pressure  a  sensation  of  burning.  Occas- 
ionally the  distribution  of  the  sensory  dis- 
turbance is  hcinisomatic,  in  consequence  of 
a  cortical  or  subcortical  lesion  in  the  parietal 
area  of  the  brain.  In  such  instances  all  qual- 
ities and  modalities  of  sensibility  are  af- 
fected. In  lesions  limited  to  the  higher  asso- 
ciative areas  of  body  sensibility  (superior 
parietal  convolution)  hemi-astereognosis  oc- 
curs, as  the  result  of  which  the  patient  is  un- 
able to  identify  by  palpation  the  form,  size, 
weight  and  consistency  of  familiar  objects. 
Deeper  lesions  situated  in  or  near  the  poster- 
ior limb  of  the  internal  capsule  produce  a 
similar  astercognosis  in  combination  with 
homonymous  hemianopsia  due  to  involve- 
ment of  the  optic  radiation.  Rare  cases  in 
which  the  major  pathological  change  is  con- 
fined to  the  lateral  part  of  the  thalamus 
show  marked  sensory  changes  characteristic 
of  the  thalamic  syndrome  in  which  there  is 
a  loss  of  acuity  in  all  types  of  sensibility,  the 
presence  of  spasmodic  pains  in  one  half  of 
the  body,  and  a  peculiar  elevation  in  the  af- 
fective reaction  to  stimulation  of  the  anes- 
thetic areas  of  the  body.  Pain  in  association 
with  diminution  of  sensory  acuity  or  even 
anesthesia  may  occur,  having  a  peripheral 
distribution  in  nerve  zones  or  root  and  seg- 
ment zones,  as  in  radicular  and  spinal  in- 
volvement. This  latter  change  is  indicative 
of  morbid  processes  in  or  about  the  dorsal 


root  at  its  point  of  entrance  into  the  spinal 
cord. 

In  only  a  small  proportion  of  the  cases  was 
there  any  evidence  of  disturbances  in  the 
deep  sensibilities.  Vibratory  sense  was  im- 
paired or  lost  in  about  2  per  cent  of  the  cases 
recorded.  The  sense  of  movement,  muscle- 
joint  and  tendon  sense  were  involved  in  only 
a  few  cases,  and  in  these  cases  affected  more 
the  lower  than  the  upper  extremities.  In 
general,  the  deep  sensibilities  were  relatively 
infrequently  affected,  and  when  affected  the 
disturbance  was  comparatively  slight. 

Cranial  Nerves. — One  or  more  of  the  cra- 
nial nerves  are  frequently  affected  in  neuro- 
syphilis, especially  in  the  diffuse  and  cere- 
bral forms.  In  my  series  of  155  cases,  in- 
volvement of  one  or  more  of  the  cranial 
nerves  occurred  in  70  per  cent.  Of  these  the 
optic,  oculomotor  and  facial  nerves  were 
most  often  involved. 

The  olfactory  nerve  on  one  or  both  sides 
showed  departure  from  the  normal  in  2  per 
cent  of  the  cases.  This  involvement  resulted 
symptomatically  in  a  reduction  or  loss  of  the 
sense  of  smell.  In  addition  to  this  anosmia, 
cases  of  perverted  olfactory  sensibility  are 
observed,  and  also  olfactory  hallucinosis. 
When  the  latter  is  present  the  patient  com- 
plains either  of  disagreeable  or  agreeable 
odors,  more  or  less  constant,  without  exist- 
ence of  the  corresponding  stimulus  in  the  en- 
vironment. This  sensory  hallucination  is 
subject  to  exacerbations  which  frequently 
terminate  in  a  peculiar  state  of  mind,  giving 
the  patient  a  sense  of  unreality  or  remote- 
ness, and  creating  an  indefinable  impression 
in  his  mind  that  he  has  experienced  similar 
circumstances  frequently  in  the  past.  This 
sense  of  remoteness  and  reminiscence  cul- 
minates in  a  feeling  of  distress  and  may  be 
attended  by  a  generalized  convulsion.  The 
entire  symptom-complex,  beginning  with  the 
olfactory  hallucination  and  terminating  with 
the  convulsion,  is  known  as  an  uncimitc  fit. 
It  is  due  to  a  lesion  in  or  near  the  uncus 
situated  at  the  tip  of  the  temporal  lobe. 

Optic  Nerve. — Neurosyphilis  of  the  men- 
ingovascular type  is  often  acompanied  by 
symptoms  referable  to  pathological  changes 
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in  the  second  nene.  The  clinical  signs  of 
this  change  are  manifest  as  papilledema, 
optic  neuritis,  neuritic  atrophy  and  simple 
atrophy.  In  the  majority  of  cases  these 
changes  in  the  optic  ner\-e  are  associated 
with  basal  meningitis.  Choked  disc,  when 
present,  usually  affects  both  eyes,  although 
the  papilledema  may  be  greater  in  one  disc 
than  the  otlier.  Optic  neuritis,  on  the  other 
hand,  frequently  remains  unilateral.  Choked 
disc  is  generally  accompanied  by  marked  in- 
crease of  intracranial  pressure,  while  the 
neuritis  is  indicative  of  an  extension  of  the 
syphilitic  process  into  the  optic  sheath  and 
finally  into  the  optic  ner\'e  itself.  Gumma- 
tous meningitis  may  primarily  affect  the  op- 
tic chiasm  or  one  of  the  optic  tracts,  in  con- 
sequence of  which  visual  disturbances  exist 
without  demonstrable  changes  in  the  fundus. 
Hemianopsia,  either  bitemporal  in  its  dis- 
tribution and  due  to  involvement  of  the  optic 
chiasm,  or  homonymous,  due  to  a  lesion  in 
one  of  the  optic  tracts  or  optic  radiation,  is 
not  infrequently  seen  as  a  result  of  syphilitic 
endarteritis,  basal  meningitis  or  thrombosis. 
Homonymous  hemianopsia  also  occurs  from 
large  gummatous  areas  or  areas  of  softening 
involving  the  occipital  lobe.  In  rare  instances 
the  distribution  of  the  defect  in  the  visual 
fields  is  that  of  a  binasal  hemianopsia. 

Syphilitic  endarteritis,  gummatous  growths 
and  diffuse  meningitis  extending  along  the 
course  of  the  optic  fibers  and  compromising 
vision  are  a  common  occurrence.  Syphilitic 
involvement  of  the  peri-orbital  fascia  of  one 
or  both  eyes  may  produce  sudden  blindness 
preceded  by  severe  headache  and  followed 
by  optic  atrophy.  A  change  in  the  op- 
tic nerve  secondary  to  neuritis  or  perineuri- 
tis, caused  by  a  gummatous  process  in  the 
base  of  the  brain,  may  produce  a  neuritis 
descendens.  This  frequently  affects  the 
macular  bundle  in  the  nerve  and  produces  a 
central  scotf)ma  with  blindness  or  blurring 
in  the  center  of  the  visual  field.  In  certain 
cases  the  deeper  fibers  of  the  optic  nerve  are 
involved,  the  macular  bundle  escajiing  path- 
ological change.  As  a  result,  diffuse  or  peri- 
pheral scotoma  is  produced,  with  all  grades 


oi  partial  blindness.  It  is  obvious  from  these 
facts  that  all  degrees  of  amaurosis  occur  in 
consequence  of  a  syphilitic  involvement  of 
the  optic  mechanism,  varying  from  limited 
scotomata  in  the  center  or  periphery  of  the 
visual  fields  to  complete  blindness. 

The  pathological  changes  affecting  the  re- 
ceptor system  of  the  optic  mechanism,  par- 
ticularly the  retina,  may  result  in  syphilitic 
retinitis  which  usually  develops  in  the  sec- 
ondary stage  and  exists  apart  from  a  chori- 
oiditis. The  macula  is  most  frequently  the 
seat  of  the  involvement,  although  any  part 
of  the  retina  may  be  affected.  Syphilitic  ret- 
initis is  also  seen  in  congenital  syphilis.  Ret- 
initis prolifcrans  is  a  rarer  pathological 
change  in  patients  suffering  from  neuro- 
syphilis. It  sometimes  follows  syphilitic  ret- 
initis. The  vision  is  greatly  impaired  and 
may  be  entirely  lost.  The  development  of 
new  tissue  by  its  contraction  causes  pucker- 
ing and  detachment  of  the  retina. 

Chorioiditis  is  of  more  frequent  occur- 
rence than  retinitis.  Although  the  close  as- 
sociation of  the  choroid  and  retina  is  con- 
ducive to  involvement  of  the  latter  in  chori- 
oiditis, the  retinitis  is  usually  secondary. 

Papillitis,  with  some  degree  of  swelling 
of  the  nerve  head,  is  often  seen  due  to  gum- 
mata  developing  in  the  l)asal  portion  of  the 
brain.  Increased  intracranial  pressure  is  un- 
doubtedly responsible  for  the  disc  changes, 
although  a  meningitis  of  syphilitic  origin  is 
capable  of  producing  these  disturbances. 

Thirteen  per  cent  of  my  cases  showed 
pathological  changes  in  the  fundi ;  33  per 
cent  were  noted  as  normal,  while  in  54  per 
cent  no  statement  as  to  the  condition  of  the 
eyegrounds  was  made. 

Hughlings  Jackson  describes  a  case  of  at- 
ro|)hy  of  the  optic  nerve  occurring  in  a  boy, 
due  to  congenital  syphilis,  and  another  case 
of  necrosis  of  the  frontal  bone  and  atrophy 
of  the  optic  nerve  in  acc|uircd  syphilis.  The 
sudden  loss  of  sight  was  unaccompanied  by 
evidence  of  local  disease  in  the  eye  such  as 
is  generally  recognized  as  syphilitic. 

[To  be  concluded  in  the  November  number'] 
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The  subject  of  disturl^ed  inotor  function 
has  been  carefully  studied  for  many  years 
with  some  interesting  results  especially  in  the 
clinical  field.  Motor  defects,  however,  have 
proved  elusive  to  exact  interpretation  and 
in  many  respects  knowledge  in  this  particular 
field  is  still  in  need  of  assiduous  culti\ation 
It  seems  probable  that  the  principal  difficulty 
lies  in  the  present  imperfect  understanding 
of  vertebrate  motion  as  a  whole,  and  in  this 
light  the  interpretation  of  disorders  in  the 
complex  motor  mechanisms  of  man  appears 
all  the  more  perplexing.  It  has  been  apparent 
to  the  authors  and  others  interested  in  this 
important  topic  that  only  by  a  combination 


disturbances  of  motility,  one  is  impres.sed  at 
the  outset  by  the  inadequacy  of  the  nomen- 
clature empkjyed  in  describing  various  types 
of  abnormal  motion.  Most  of  the  terms  in 
common  use  not  only  fail  to  be  descriptive, 
l)ut  lexicologically  many  of  them  are  non- 
descripts. For  the  present  and  until  adequate 
replacements  in  terminologx'  may  l)e  made, 
it  seems  desirable  to  adhere  to  the  accepted 
nomenclature. 

.MKTUOI)  .\XD  M.\TERI.\L 

Ultra-ra[)id  mo\ing  pictures  of  patients  by 
means    of  the    "Xovograph"    camera    were 

of  many  different  methods  mav  the  problems  taken  at  the  rate  either  of  one  himdred  and 

involved  in  the  motor  disturbances  be  solved,  sixty  or  three  hundred  exposures  per  second. 

The  object  of  this  paper,   therefore,   is  to  The  ordinary  cinematographic  rate  is  sixteen 

present    certain    newer    methods    of    study  exposures  per  second,  so  that  the  ultra-rapid 

which  may  be  applied  to  these  disorders,  and  rate  is  from  ten  to  eighteen  times  as  fast, 

at  the  same  time  to  demonstrate  the  results  The  normal  rate  of  projection  on  the  screen 

derived    by    an  application    of  the    methods  offers  opportunity   for  the   study  of  every 

to    certain    well-defined    groups    of    motor  component  in  each  movement.  The  motion, 

disorganization.  thus  slowed  down,  serves  as  the  i)asis  for 

Weisenburg,    a    few    vears    ago,    demon-  what  we  have  called  bradyhinctic  analysis. 

strated  the  value  of  cinematographic  repro-  In   studying  each   of   these   types  photo- 

duction  in  the  study  of  nervous  diseases.  In  graphs    were    made    sinuiltaneously    at    the 

the   present    investigation    more    recent   de-  usual  and  also  at  the  ultra-rapid  rate  of  ex- 

velopmcnts   in   photography   with   the   high  posure.    The   screen    reproduction   of   these 

speed  caiuera  are  introduced  in  the  analysis  pictures    first    shows    the    subjects    photo- 

of  deformities  in  motion.  graphed  at  the  regular  cinematographic  rate. 

In  an  attempt  to  analyze  and  record  the  followed  by  the  pictures  taken  at  the  ultra- 
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rapid  rate,  both  sets  of  pliotograpiis  being 
reproduced  at  the  usual  cinematographic  rate 
of  sixteen  pictures  per  second. 

The  material  upon  which  these  studies 
were  made  consisted  of  patients  selected 
from  the  neurological  wards  of  the  JMonte- 
fiore  Hospital  for  Chronic  Diseases.  In 
this  selection  special  attention  was  given 
to  securing  patients  showing  marked  motor 
disorders  tlie  general  characters  of  which 
have  been  the  subject  of  much  debate  and 
have  also  occasioned  not  a  little  discussion  in 
classification  and  nomenclature.  The  motor 
disorders  submitted  to  bradvkinetic  analy- 
sis include  choreiform  movements,  torsion 
spasms,  extreme  intention  tremors  and  cere- 
bellar ataxia.  These  motor  defects  occurred 
in  cases  of  chronic  degenerative  chorea, 
astasia  abasia,  dystonia  rmtsculormn  deform- 
ans, multiple  sclerosis  and  congenital  cere- 
bellar aplasia. 

In  all  the  cases  studied  the  motor  defect 
was  characterized  by  some  pronounced  ab- 
normal and  adventitious  element  of  motion 
which  produced  a  definite  deformity  of 
movement.  Such  adventitious  motor  ele- 
ments we  have  endeavored  to  describe  as 
objectively  as  possible  in  the  following 
enumeration  of  them: 

1.  Regular  and  rhythmical  oscillations  of 
parts  of  the  body  during  muscular  inactivitv 
or  in  volitional  action. 

2.  Irregular  arrhythmical  oscillations  of 
parts  of  the  body  during  volitional  motion. 

3.  Sudden  isolated  twitches  of  the  mus- 
cles producing  involuntary  movements  or  de- 
flecting the  course  of  volitional  motion. 

4.  .Sudden  successive  twitches  of  nuiscles 
producing  involuntary  movements  or  deflect- 
ing the  course  of  volitif)nal  motion. 

5.  Sustained  mobile  spasms  of  muscles 
during  volitional  motion  producing  rhyth- 
mical distortions  of  the  limb,  trunk  or  lim- 
ited parts  of  the  borly  during  activity  of  llic 
particular  part. 

6.  Sustained  tonic  spasms  of  limited 
groups  of  muscles  during  volitional  motion 
which  retard  or  deform  tlie  resulting  move- 
ments. 

7.  Sustained  tonic   sjjasm  in  a  large  num- 


ber of  muscle  groups  during  acti\it\'  or  in 
rest,  producing  distortion  of  the  body  to- 
gether with  marked  deformity  of  motion 
during  action. 

I.    .\N.\LYS1S  OF  A  CASE  OF  CHRONIC 
DEGENER.\TIVE  CHOREA 

This  patient  was  a  married  woman,  thirty- 
six  years  of  age,  born  in  Russia.  She  was 
the  mother  of  five  healthy  children.  Her 
present  illness  began  when  she  was  thirty- 
one  years  old  during  the  fifth  month  of  a 
pregnancy.  Without  apparent  cause  there  de- 
veloped irregular,  purposeless,  involuntary 
movements  in  all  segments  of  the  body.  A 
gradual  change  in  conduct  was  also  observed 
which  apparently  affected  the  faculties  of  at- 
tention and  concentration.  She  showed  lack 
of  interest  in  her  family  and  in  affairs  gener- 
ally, with  a  progressive  mental  deterioration. 

The  cinematographic  study  of  the  patient 
at  the  normal  rate  of  projection  showed  a 
variety  of  meaningless  and  purposeless  de- 
formities of  motion  such  as  facial  grimacing, 
continuous  movement  of  the  eyeballs  to- 
gether with  sudden  twitchings  in  the  trunk, 
limbs  and  head.  These  movements  were 
somewhat  too  rapid  for  the  typical  Plunting- 
ton's  chorea.  There  was  incessant  jaw  mo- 
tion as  in  grinding  the  teeth,  and  the  tongue 
and  lips  smacked  at  irregular  intervals.  The 
abdominal  muscles  were  in  almost  constant 
play. 

i>y  ultra-rapid  |ihotography,  the  [jrojection 
ie\ea]e(l  striking  differences  for  interpreta- 
tion. Tile  com])onent  elements  of  the  de- 
formities of  motion  were  clearly  discernible, 
and  what  appeared  to  be  twitching,  purpose- 
less movements  were  seen  to  have  definite  as- 
sociative significance.  They  comprised  a 
series  of  symbolic  attitudes  indicative  of 
emotion.  The  i)holographic  analysis  reduced 
the  sjjccd  of  movement  and  resolved  the 
motions  of  the  trunk  and  extremities  into 
segmental  comfjonents.  These  movements 
now  ai)peared  as  those  of  ap])roach  and  re- 
treat, expressing  the  ai)|)eal  of  entreaty  or 
negative  self-feeling  of  shame,  i'bey  clearly 
represented  an  emotional  llu.x  recognized  as 
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a  functional  element  in  some  patients  with 
this  type  of  chorea. 

The  posing  and  attitudinizing,  so  impres- 
sive in  other  well-recognized  organic  dis- 
eases, suggest  a  close  anatomical  relation  (;f 
these  symbolic  movements  to  the  basal  gang- 
lia of  the  foreljrain.  The  thalamus  and  the 
corpus  striatum  whicli  are  functionally  as- 
sociated with  sensorimotor  comi)lexes  serve 
as  the  centers  especially  controlling  auto- 
matic associated  acts  and  attitudes  express- 
ing the  fundamental  emotions.  In  this  light 
it  seems  fair  to  presume  that  such  attitudes 
as  express  emotional  .states  in  true  hysteria 
may  have  their  subconscious  idninilling  love! 
in  these  basal  ganglia. 

Another  interesting  feature  in  the  lirady- 
kinetic  analysis  was  the  extreme  hyi)erexten- 
sion  of  tile  left  leg  at  the  knee  as  the  jjatient 
walked.  In  this  patient  the  attitude  of  the 
limb  appeared  to  be  the  result  of  kinetic 
overflow  within  the  extensors,  the  check  of 
the  antagonistic  flexors  being  defective.  The 
extreme  slowness  of  the  antagonistic  check 
response  together  witii  a  singular  wave  re- 
action seen  in  the  extensors  suggested  a  pos- 
sible failure  of  elements  constituting  the  so- 
called  static  mechani.sm.  A  similar  failure 
in  stabilizing  the  kinetic  flow  is  seen  in  the 
study  of  the  dy.stonias,  and  the  imbalance  in 
the  synergic  units  points  to  a  defect  in  tin- 
synergizing  influence  of  the  ccrel)cllar  re- 
flex circuit. 

In  summary,  the  analysis  of  this  case  of 
degenerative  chorea  discloses  a  combined  de- 
fect, in  part  affecting  the  kinetic  mechanism 
controlling  automatic  associated  movenK'nt^. 
and  attitudes  expressive  of  the  emotions,  in 
part  due  to  impairment  in  the  static  meclian- 
isni  maintaining  posture.  (Fig  i. ) 

11.  ANALYSIS  OK  .\  V  ASK  OK  llIRoNIC  DEGEN- 
ERATIVE CIIORKA  Wiril  SO.MK  ELEMENTS 
SUGGESTIVE  OK  DYSTONIA 

The  patient  was  thirty-six  years  of  age. 
About  two  years  previous  he  became  "ex- 
tremely nervous"  and  developed  slight 
twitciiing  in  the  lower  extremities.  st)on  ac- 
companied   I)y    a    staggering   and    uncertain 


gait.  I'liur  months  later  the  upper  limbs  par- 
ticipated in  motor  restlessness,  consisting  of 
involuntary  "flinging"  al)Out  of  the  arms  fol- 
lowed b)'  shrugging  movements  (jf  the  shoul- 
ders. The  same  disturbance  involved  muscles 
of  the  head  and  neck.  .\  corkscrew-like  mo- 
tion, chiefly  of  the  trunk,  completed  the  mo- 
tor disorder. 

When  admitted  tn  the  Montefiore  Hos- 
pital he  had  the  attitude,  movements  and  gait 
of  Huntington's  chorea. 

By  bradykinetic  analysis  the  attitudinizing 
and  syml)olization.  so  evident  in  the  first 
case,  were  ai)parently  distinctly  those  of  hurl- 
ing or  lifting  and  were  too  definite  in  pose 
and  in  poise  to  be  a  mere  chance  overflow 
of  kinetic  energy  into  purely  accidental  de- 
signs. Unquestionably  there  was  an  element 
of  purpose  in  these  attitudes.  The  postures 
were  those  of  aggression  and  attack,  thus  ex- 
pressing what  may  be  expected  of  the  more 
positive  character  of  the  male  emotive  mech- 
anism. An  extensor  elevation  of  the  foot 
(not  seen  in  the  accompanying  photographic 
illustrations)  as  the  patient  stepped  forward, 
and  also  a  corkscrew-like  movement  of  the 
trunk  upon  the  pelvis,  appeared  to  be  dis- 
tinctly dystonic  elements  and  suggested  a  re- 
lationship between  the  dystonias  and  this 
type  of  chorea. 

In  all  the  cases  presenting  clinical  features 
that  seem  to  involve  the  posturing  and  atti- 
tudinizing mechanism,  the  motor  elements 
which  determine  posture  seem  to  be  dis- 
organized. In  cases  of  this  type  the  agonist 
and  antagonist  are  apparently  not  harmon- 
iously coo])erative.  This  l)ecomes  manifest  a:? 
the  several  muscles  are  studied  in  their 
>low  inter[)lay.  Comjiarison  by  means  of 
l)ra<lykinetic  analysis  readily  demonstrates  a 
marked  difference  between  disturbances  due 
strictly  to  cerebellar  disintegration  of  the 
synergic  unit,  and  those  forms  of  striatal 
disintegration  whose  pathological  anatomy 
proiiably  lies  in  the  corpus  striatum  and  its 
immediate  basal  connections,  especially  with 
the  red  nucleus. 

As  many  observers  have  pointed  out. 
there  is  doubtless  an  intimate  anatomical 
pathological  relationship  between  the  \arious 
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deformities  of  motion  of  the  striatal  type, 
and  in  all  of  our  cases  a  study  of  the  muscle- 
group  activities  brings  clinical  cuntirmaiion 
of  this  fact. 

The  prolonged  pronation  spasms  in  this 
patient  and  the  marked  overaction  of  the 
extensor  muscles  holding  the  raised  foot 
upon  the  toes,  clearly  belonged  to  the  group 
of  sustained  mobile  spasms  producing  rhyth- 
mical distortions  of  the  limbs  and  body  dur- 
ing motion.  This  phenomenon  is  particularly 
prominent  in  the  dystonias. 

The  tendency  of  trunk  distortion  was  dis- 
closed as  a  sudden  unilateral  pull  of  flexor 
trunk  groups.  The  torsion  in  this  case  in- 
volved rather  the  upper  trunk  segment  in 
contrast  to  that  seen  in  dystonia.  There  was 
a  suggestion,  too,  of  tic  element  in  the 
choreic  movements  which  involved  especially 
the  axio-appendicular  groups  of  the  upper 
extremities.  Analysis  certainly  demonstrates 
a  varietv  of  elements  common  to  many 
entities.  (Figs.  2  and  3.) 

In  summary,  the  analysis  of  this  case  of 
degenerative  chorea  discloses  the  fact  that 
sudden  isolated  twitches  of  the  muscles  pro- 
ducing involuntary  movements  or  deflectmg 
the  course  of  volitional  motion  are  to  be  as- 
sociated with  disturbance  in  the  striatal  and 
cerelK;llar  mechanisms,  and  that  the  attitudin- 
izing, although  different  from  that  observed 
in  the  woman  suffering  from  the  same  dis- 
ease, is  basically  similar  in  being  expressive 
of  primitive  emotions.  In  the  case  of  the 
male  these  emotions  have  a  positive  self- 
feeling  tone  representative  of  aggression  and 
attack  in  contrast  to  the  female  where  these 
emotions  have  their  expression  as  negative 
self-feeling  tone  in  reactions  of  ajipeal  and 
retreat.  The  sustained  tonic  spasms  produc- 
ing distortions  are  manifestations  of  hyper- 
kinetic innervation  of  muscles  recognized  as 
the  essential  part  of  the  syndrome  in  those 
motor  disorders  known  as  the  dystonias. 

III.      AN.M.VSIS     OF     A     CASK     OF      M  D  I.f  1  ri.K 
S<I-KKOSIS   Wrill    ASVNF.KCK     MOVFM  KNTS 

The  patient,  a  watchmaker,  forty-eight 
years  of   age,  first   noticed,   when  he  was 


thirtv-two  years  old.  a  slight  and  occasional 
defect  in  vision,  with  numbness  in  his  fingers 
which  occurred  from  time  to  time.  A  year 
later  he  began  to  be  troubled  with  a  tremor 
in  his  right  hand  especially  when  executing 
the  more  delicate  manipulations  of  his  trade. 
This  tremor  gradually  spread  until  it  in- 
volved his  entire  body.  He  soon  developed 
difhcultv  in  walking,  and  in  the  course  of 
three  years  his  locomotion  was  so  much 
comprcmiised  by  a  spastic  paraplegia  that  he 
was  forced  to  give  up  his  occupation.  It  was 
about  this  time  that  the  nature  of  his  malady 
was  recognized. 

The  study  of  this  case  at  normal  photo- 
graphic speed  discloses  many  confusing 
movements  as  the  subject  attempts  the 
"finger-to-finger"  approximation  test.  He 
illustrates  particularly  well  a  phenomenon 
which,  in  part,  characterizes  the  motor  dis- 
turbances of  disseminated  sclerosis,  the  so- 
called  intention  tremor.  These  abnormal 
movements  during  voluntary  effort  were, 
from  an  early  period  in  the  history  of  his 
disease,  very  extensive,  and  comprised,  in- 
deed, the  only  symptom  present  for  some 
time.  Original  observers  of  tlie  case  placed  it 
among  functional  disorders. 

The  analytic  projection  shows  a  disinte- 
gration of  the  synergic  units  throughout  the 
body.  Agonist  and  antagonist  are  not  coor- 
dinated. The  extensor  check  fails  to  hold  the 
flexors  and  the  rexerse  is  also  true. 

This  disorganization  is  especially  obvious 
in  the  finger-to-flnger  test  as  the  point  of 
destination  and  finer  approximation  is  ap- 
])roached.  In  slow  motion  the  disproportion 
in  flexion,  extension  .'ind  supination  is  clearly 
seen.  The  arms  shoot  far  beyond  the  point 
desired  (the  analytic  photography  greatly 
reducing  the  s])eed),  they  are  <jverextcnded 
and  again  overflexed.  The  obtrusive  feature 
is  a  nK)tor  disorganization  showing  disso- 
ciation of  muscular  harmony  and  a.synergia 
between  dominant  and  check  groups  of  mus- 
cles. As  has  been  shown  by  Weisenburg 
and  Tilney,  this  type  of  motor  phenomenon 
is  indicative  of  cerebellar  disturbance.  The 
groups  of  muscles  of  the  trunk  and  extremi- 
ties are  al.st)  involved.  The  case  is  one  of 
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intcj^rative  asynergia.  It  would  seem  then 
that  the  "tremor"  of  multiple  sclerosis  is  of 
cerebellar  origin,  that  a  case  such  as  the  one 
studied  must  involve  extensive  cerebellar 
areas.  (Fig.  4.)  An  even  more  definite  con- 
ception of  cerebellar  asynergia  is  acquired  bv 
a  study  of  a  case  of  cerebellar  agenesis. 

In  summary,  the  analysis  of  this  case  of 
multi])le  sclerosis  reveals  the  fact  that  the  so- 
called  intention  tremor  is  a  static  defect  due 
to  the  dissociation  of  the  svnergic  units  of 
the  body  consetpient  upc)n  dis[)roportionate 
innervation  of  the  dominant  and  check  ele- 
ments in  tiic  muscle  groups. 

IV.  .^NAL^■S1S  OF  .\  C.\SE  OF  ,\ST.\SI.\  .■\B.\SIA 
WITH  F,XCESSIVE  ISOLATED  AND  Sl'ClES- 
SIVE  SPASMS 

The  patient  wa^-  a  \oung  girl,  seventeen 
years  old.  apparently  with  nothing  in  lur 
family  history  to  cause  the  onset  of  a  jiro- 
found  psychoneurosis.  The  abnormal  move- 
ments consisting  of  isolated  and  successive 
nuiscular  spasms  had  their  exciting  cause 
some  four  years  previous  in  the  fear  of  a 
thunder  storm.  Associated  with  these  move- 
ments was  a  ps\chic  attitude  of  dread  with 
sudden  increase  of  the  motor  agitation  and 
facial  expression  of  anxiety  upon  any  sud- 
den noise.  Up  to  that  time  there  had  been  no 
disturbance  of  consciousness  nor  had  there 
been  objective  or  subjective  sensor\  sym])- 
toms  of  hysterical  nature. 

The  motor  manifestations  were  those  of 
astasia  abasia,  the  patient  being  unable  to 
stand  or  walk  without  sup])ort 

At  normal  s])eed  photogra]ih\ ,  as  the  ]ia- 
tient  stood  and  walked  witii  sup])ort.  tlu 
gait  was  not  suggestive  of  any  organic 
nervous  disease.  The  segments  of  the  body, 
as  the  muscles  moved  the  joints,  acted  in 
harmon\-  and  imison;  there  was  no  dis- 
integration of  tile  synergic  units.  The  lower 
extremities  in  walking  performed  a  series  of 
short  steppage  movements,  and  in  standing 
these  continued  in  rapid  succession.  An- 
alyzed under  increased  photographic  speed, 
rhythmic,  well  poised,  fully  coordinated,  nor- 
mally   synergic   phases  of   voluntary   move- 


ment followed  in  regular  order.  Their  con- 
trast with  the  ])receding  studies  of  organic 
deformities  of  motion  leaves  no  doubt  of  the 
different  character  of  each.  These  move- 
ments clearly  i)espeak  an  intense  self-con- 
sciousness witii  acute  apprehension  of  im- 
pending danger.  They  are  more  complex  and 
studied  than  the  more  direct  instinctive  re- 
actions to  fear.  Their  elaborate  character  is 
in  marked  contrast  to  the  simpler  attitudin- 
izing in  chorea. 

.Another  muscular  phenomenon  was  ob- 
>er\  e<l  in  tiiis  case,  namely,  a  vermicular 
muscle  w.ive.  This  was  not  the  result  of  an\ 
artificial  or  mechanical  effect  and  must  have 
depended  upon  some  inherent  <|uality  of  the 
muscle  groups.  The  muscle  bellies  them- 
selves were  ap])arently  the  seat  of  gross 
nior])hological  changes.  Whether  this  phe- 
nomenon is  jjathognomonic  of  functional 
motor  disturbances  can  be  determined  only 
u]Min  lir.idykinetic  studies  in  many  other 
cases.  Mr.  C  P.  Watson,  President  of  the 
Novograph  Company,  whose  experience 
with  screen  photography  is  vast,  and  who 
iiad  witnessed  film  productions  of  manv  ath- 
letes and  others  under  varying  conditions  of 
muscular  activity,  had  not  previously  ob- 
served this  vermicular  wave.  In  the  normal 
projection  of  this  girl  there  was  no  sugges- 
tion ot  this  wave,  hut  in  slow  motion  analy- 
sis tile  wave  was  immediately  recognized 
passing  slc>wlv  from  below  upward  through 
all  the  muscles  of  the  right  lower  extremity 
from  ankle  to  hip.  This  appearance  resembles 
the  successive  surface  movements  when  a 
strong  wind  sweeps  a  held  of  wheat.  It 
would  he  of  interest  to  studv  bv  bradvkinetic 
analysis  a  number  of  functional  disturl)ances 
ui  w  hicli  tile  somatic  musculature  is  involved. 
Possibly  this  wave  as  demonstrated  in  this 
patient  is  a  condition  found  only  in  what  we 
are  wont  to  call  non-organic  or  functional 
disorders. 

Note:  Some  few  weeks  after  the  photo- 
graphic presentation  and  following  a  fright, 
the  patient  suddenly  passed  into  a  kind  of 
hypnotic  sleep  from  which  she  could  not  be 
aroused  even  by  the  .strongest  stimuli,  includ- 
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ing  faradic  current  of  great  intensity.  In 
tile  beginning  of  this  state  the  girl  screamed 
continuously,  had  tonic  and  choreic  convul- 
sive seizures  and  assumed  bizarre,  emotional 
attitudes.  She  would  constantly  repeat.  "I 
am  afraid,"  but  could  not  be  aroused  to  any 
form  of  conscious  response.  There  was  cor- 
neal as  well  as  general  anesthesia.  The  con- 
dition continued  for  some  three  or  four 
days.  She  was  regularly  tube-fed  and  cathe- 
terized.  The  irregtilar  convulsive  seizures 
were  really  a  marked  intensification  of  previ- 
ous movements  with  an  intense  psychic 
phase  added ;  they  were  so  violent  as  to  yield 
only  to  chloroform  narcosis  pushed  beyond 
the  primary  stage.  The  patient  at  no  time 
showed  signs  of  exhaustion.  There  were 
several  periods  of  these  seizures,  each  last- 
ing a  few  days.  It  seems  to  be  of  some  sig- 
nificance that  the  patient  was  restored  to 
consciousness  by  the  playing  of  phonograph 
records.  A  more  careful  study  of  the  intri- 
cate psychic  associations  was  not  made.  The 
patient  has  since  markedly  improved  psy- 
chically, but  it  is  of  interest  to  note  that  the 
toes  in  which  intense  flexor  movements 
were  observed  on  the  screen  have  since  as- 
sumed a  definite  and  fixed  attitude  in  the 
flexor  position,  though  in  sleep  they  at 
times  become  relaxed.  (Fig.  5.) 

In  summary,  the  analysis  of  this  case  of 
astasia  abasia  reveals  the  fact  that  the  irregu- 
lar, sudden  twitchings  of  the  muscles  which 
disturbed  locomotion  were  in  reality  highly 
complex  and  expressive  of  acutely  con- 
scious and  p.sychically  nuich  magnified  fear. 
These  movements  are  in  marked  contrast  to 
the  simpler  attitudinizing  of  chorea.  I'hv 
wavelike  contraction  in  the  muscles  of  the 
leg  rcr|uires  further  study  before  a  conipkle 
analysis  r^f  it  may  be  offered. 

V.  ANALYStS  OF  TIIREK  FAMIMAI,  CASES  OF 
DYSTONIA  MUSCULORUM  DF.FORMANS  (a 
BROTIIF-R  AND  TWO  SISTF.RS) 

Wc  arc  indelited  to  Dr.  I.  Abrahamsmi  I'.r 
the  opportunity  of  studying  this  series  ^l 
cases. 

In  this  family  group  of  dystonia  niiiscu- 
jorMui  deformans,  cacli  nieiiiber  ])rescnl(il  a 


dift'erent  degree  of  severity  and  progress  of 
the  disease.  The  family  stock  was  recorded 
as  having  been  substantially  without  taint 
except  in  one  important  particular:  On  the 
paternal  side  there  was  a  more  or  less  direct 
history  of  dystonia,  in  that  the  patients' 
father's  sister  and  her  daughter  were  afflicted 
witli  a  disease  similar  to  that  of  the  three 
patients  here  described. 

1.  The  Brother.  Incipient  Stage.  Move- 
ments Largely  Confined  to  One  E.vtreniity. 
The  boy  was  the  least  afflicted  of  the  group. 
As  in  the  case  of  the  sisters,  his  early  life 
up  to  the  time  of  onset  of  the  present  illness 
was  quite  normal.  The  motor  disturbance 
i>egan  in  his  thirteenth  year,  and  as  in  the 
case  of  the  younger  sister,  manifested  itself 
especially  in  an  attempt  at  execution  of  finer 
movements  with  the  right  hand,  such  as 
writing.  The  patient  was  intelligent  and  had 
made  from  the  first  every  effort  to  over- 
come his  difficulty.  He  fully  realized  the 
progress  and  serious  deformity  which  the 
disease  had  shown  in  his  sisters  and  was 
fearful,  even  before  the  onset  of  his  illness, 
that  he  too  might  become  a  sufferer.  Indeed, 
the  Ijoy  made  unusual  efforts  by  exercise  and 
intense  mental  endeavor  to  maintain  control 
over  the  afflicted  upper  extremities;  this  he 
continued  with  great  determination  as  he  felt 
the  right  leg,  more  particularly  the  right 
foot,  assume  spasmodic,  uncontrollable,  in- 
voluntary attitudes  in  attempting  movement. 

The  cinematographic  representation  of  his 
gait  showed  a  turning-out  of  the  foot  and  the 
sudden  flexion  at  tiie  knee  and  hip  with  in- 
ward rf)tation  at  tiic  hip.  In  normal  projec- 
tion as  lie  ran,  .-i  lini])  alone  was  seen.  The 
sldw  inolinii  f(ir  bradvkinetic  analysis 
showed  a  i)arlial  failure  of  coordinate  time 
reaction  in  groups  of  agonists  and  antagon- 
ists. A  study  of  our  series  of  dystonias 
shows  this  failure  as  a  feature  in  them  all. 
For  e.xanipli',  llu-  forcrfnl  livperextension  of 
the  foot,  (diinuoii  lo  .-ill  of  the  cases  of  dys- 
loni;i,  ajjpears  as  a  failure  in  the  lime  limi- 
tation of  the  nuiscular  contraction,  or,  in 
other  words,  an  excessive  overflow  of  inner- 
vation. The  ])eculiar  character  of  this  kinetic 
overflow  in  the  ;igouisl  grou])S  differeutiales 
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tlic  i)rj,'anic  from  the  functional  disease  with 
which  this  latter  spasmodic  conditicjn  has  of- 
ten been  confused.  From  the  standpoint  "\ 
muscular  dynamics,  this  excessive  muscular 
contraction  is  wasteful  and  unnecessary  tor 
the  purposes  served  by  the  muscle  action.  .\ 
small  percentage  of  energy  is  expended  in 
the  purpose  and  a  large  amount  in  producing 
useless  tonic  spasms  of  the  muscles  involved. 

The  slight  rotation  of  the  thigh  seen  on 
normal  projection,  together  with  a  slight 
raising  of  the  foot  in  e(|uinus  position  and 
flexion  at  the  knee  and  hij),  was  in  reality  a 
widesjjread  disorganization  of  the  move- 
ments of  the  gait.  Analysis  showed  at  t)nce 
that  this  form  of  deformity  was  due  to  ex- 
cessive overflow  of  kinetic  innervation. 

Any  movement  designed  to  serve  some 
definite  purpose,  as  for  example,  mox  ing  the 
leg  forward  in  walking,  may  he  considered 
as  a  transition  from  an  initial  fo-^titrc  to  ter- 
minal posture.  The  leg  may  he  arrested  at 
any  intermediate  point  and  he  made  to  as- 
sume an  intermediate  posture.  The  motion. 
therefore,  from  the  initial  to  the  tennin.il 
posture  ma\  i)e  regarded  as  a  series  of  i)o- 
tential  intermediate  postures  between  the  tw(  1 
limits  mentioned  (initial  and  terminal  ])os- 
ture).  The  innervation  i)roducing  motion 
through  a  series  of  postures  from  the  initial 
to  the  terminal  is  kinetic,  while  the  innerva- 
tion controlling  the  entire  series  of  postures, 
both  actual  and  potential,  is  static.  In  this 
light  two  streams  of  innervation  flow  con- 
currently and  in  harnionv  through  the  pro- 
duction of  any  |)ur[)osi\  e  motion,  the  kinetic 
stream  producing  movement,  and  the  static 
stream  maintaining  actual  and  ])otential  pos- 
ture. One  or  both  of  these  currents  may  he 
subject  to  excessive  innervation  and  produce 
excessive  muscular  activity  in  motion  or  in 
posture.  ]')radykinetic  analysis  indicates  that 
both  types  of  innervation  are  excessive  in  th,- 
dystonias  with  resultant  extreme  degree  of 
movement  and  extreme  postures  amounting 
in  many  instances  to  actual  distortions.  In 
efi^ect,  therefore,  dystonia  is  due  to  h\i)er- 
kinetic  and  hyperstatic  innerxation.  This  is 
seen  in  this  patient  whose  trunk  tended  to  a 
rotary  action  about  the  pelvis  while  he  was 


suddenly  raised  u])on  the  toes  of  the  right 
foot  and  thrown,  as  it  were,  as  from  a 
s|)ringl)oard.  The  extreme  jironation  of  the 
up[)er  right  extremity  gave  the  characteri.stic 
])ose  which  in  the  more  advanced  stages  as- 
sumes fixation.  The  torsion  of  the  pelvis, 
commonly  discribed  in  this  disease,  was  only 
>uggested  in  this  ])atient,  though  a  study  in 
slow  motion  of  the  long  muscles  of  the  back 
and  those  alx)ut  the  pelvis  showed  the  ten- 
dency to  rotary  motion. 

In  the  study  of  the  individual  muscle 
groups  by  bradykinetic  analysis,  those  of  the 
right  thigh  stood  out  with  abnormal  intensity 
during  periods  which  demanded  their  func- 
tion only  to  a  slight  degree,  thus  indicating 
the  hyperkinetic  innervation.  This  appeared 
as  a  prolongation  of  muscular  action.  To  a 
less  degree  this  was  conspicuous  in  the  left 
thigh.  It  has  been  suggested  that  this  latter 
may  he  an  incipient  ])hase  of  the  character- 
istic deformities  in  the  dystonias.  The  pa- 
tient made  every  efifort  to  overcome  the  de- 
fi>rmity  of  movement,  and  in  the  early  stages 
ot  this  disease  there  seems  to  be  n(')  (juestion 
that  volition  exercises  some  beneficial  influ- 
ence. Indeed,  in  a  case  seen  in  its  incipient 
stages  by  one  of  us  (Goodhart)  and  shown 
at  the  New  York  Neurological  Society,  exer- 
cises, relaxation  and  re-education  added 
their  measure  of  influence  in  causing  the  de- 
lormities  to  di.sa])pear  entirely.  The  patient 
occasionally,  and  only  when  extremely  tired, 
shows  a  momentary  dystonic  spasm,  in  the 
acKanced  stages,  however,  voluntary  efifort 
at  control  intensifies  the  deformities  of  mo- 
tion. (Fig.  6.) 

2.  One  Sister.  Dystonia  Moz'einents  More 
/i.vtensiz'e  ami  Intense.  The  patient,  an  intel- 
ligent girl  of  eighteen,  was  the  second  in  this 
family  of  three  to  become  a  victim  of  dys- 
tonia. Her  condition  represented  a  degree  of 
in\i)lvement  between  that  of  the  slightly 
altected  brother  and  the  more  advanced  case 
of  another  sister.  There  was  no  retardation 
in  early  development,  the  three  children  of 
this  family  having  begun  to  walk  and  talk  he- 
tore  the  age  of  two. 

When  twelve  years  old  the  patient  noticed 
a  sudden  jerking  or  forced  movement  in  the 


T,02 


Bradvkinetic  Analysis  of  Somatic  Motor  Disturbances 


form  of  pronation,  beginning  in  the  right 
hand.  This  motor  difficulty  showed  definite 
advance  in  the  performance  of  skilled  move- 
ments generally,  particularly  in  writing,  and 
there  were  peculiar  stiffening  and  wonn-like 
movements  in  the  fingers  which  seemed  to 
extend  suddenly  upon  attempts  to  grasp  ob- 
jects. The  left  hand  soon  became  similarly 
affected,  ^\■ithin  a  few  months  the  right  leg 
showed  some  disturbance  of  motility.  Grad- 
ually a  feeling  of  tension  developed  in  the 
leg.  the  extremity  became  flexed  and  the  hip 
more  or  less  fixed  in  this  position  (Fig.  7). 
As  in  all  of  these  cases  of  dystonia  muscu- 
lonmi  deformans,  this  patient  became  easily 
exhau.^ted  upon  attempts  at  voluntary  move- 
ments. This  is  doubtless  due  in  large  measure 
to  the  efforts  at  suppression  and  the  ex- 
tra endeavor  to  use  muscle  groups,  some  of 
which  are  already  involved.  The  relation  of 
the  trunk  and  pelvis  was  such  as  to  cause 
lordosis  of  the  lower  dorsal  and  lumbar 
spines,  and  the  entire  body  assumed  an  atti- 
tude of  emprosthotonos.  The  characteristic 
hvperextension  of  the  foot  was  present  and  a 
limp  much  more  pronounced  than  in  the 
brother.  There  was  a  marked  likeness  in  the 
poise  and  position  of  the  three  members  of 
this  group.  The  apjjearance  of  all  of  them 
warranted  Ojjpenheim's  synonym  for  the 
condition — Dysbasia  Lordotica  Progrcssiz'a. 

It  is  apiiarent  that  changes  in  the  static 
mechanism  caused  definite  alterations  in  the 
muscle  groups,  especially  in  the  hamstrings. 
Fixation  (lcvelf)i)e(l  at  the  knee  and  the  hip. 
The  hyperstatic  condition  was  also  seen  in 
the  inward  rotation  of  the  knee  as  well  as  in 
the  marked  plantar  flexion  of  the  foot  and 
the  toes.  When  studied  by  means  of  slow 
motion  pictures  the  hyjierkinetic  overflow  lie- 
came  evident  in  the  soleus  gastrocnemius 
groups.  Fixation  at  the  hip  restricted  the  ex- 
tension so  that  the  trunk  was  not  jjrojected 
to  the  usual  degree  and  in  the  characteristic 
manner.  (Fig.  7.) 

3.  Second  Sister.  Condilinn  More  Ad- 
vanced. Dy.Uanic  M ovcmcnt.s  Mure  E.xlen- 
.fwe.  The  third  case  of  the  series  was  the 
most  advanced  of  the  three  children  in  this 
family.    'I'he  patient    was  a  young  woman 


twenty  years  of  age.  Her  condition  was  the 
result  of  seven  years  of  progressive  develop- 
ment. The  manifestations  began  in  the  lower 
extremities  and  gradually  extended  to  the 
upper  extremities.  The  case  is,  perhaps, 
unique,  in  that  it  refutes  the  claim  of  most 
observers  that  the  muscles  supplied  by  cran- 
ial nerves  are  not  involved  in  the  disease. 
The  facial  muscles  and  those  of  the  tongue 
were  affected  to  such  a  degree  as  to  make 
the  patient's  speech  difficult  and  almost  unin- 
telligil)le.  The  speech  was  of  a  drawling  cliar- 
acter,  articulation  being  finally  accomplished 
after  efforts  to  overcome  a  pronounced  hy- 
pertension, evidently  caused  by  a  hyperki- 
netic overflow.  The  extreme  muscular  activ- 
ity seemed  to  be  due  to  sustained  tonic 
spasms  in  a  large  number  of  nuiscle  groups 
many  of  which  were  not  pertinent  to  the 
particular  motor  act  in  process.  These 
spasms  produced  distortions  of  the  liody  with 
marked  deformity  of  motion. 

.•\t  the  usual  cinematographic  rate  of  re- 
production the  patient  bore  a  strong  resem- 
blance in  her  gait,  attitude  and  posture  to  the 
brother  and  sister.  There  was  a  similar  flexor 
fixation  at  the  knees,  with  an  ecpiinus  fixa- 
tion of  the  feet  when  the  patient  stood.  In 
locomotion  the  right  heel  failed  to  reach  the 
floor.  The  tvpical  pronation  position  of  the 
forearms  was  emphasized. 

In  slow  motion  pictures  the  anal\sis  dis- 
closes the  typical  hyperkinetic  and  hyper- 
static disturbances.  The  marked  overflow  of 
innervation  is  apparent  in  nearly  every  group 
of  muscles  in  the  l)ody,  ]iroducing  needless 
and  often  untimely  ])ostures  as  well  as  un- 
necessarily active  motions  and  movements 
wholly  unnecessary  to  the  acts  performed. 
(Fig.  8.) 

VI.  .^NAI.^■sls  OK  .\  cask  ok  l)^sroNIA  mus- 
culorum UUFORMANS  SIIOWINC.  K.XTKKMK 
SUSTAIN  KD   SI'ASMS 

Tlic  patient  was  a  young  man.  twenty-live 
years  of  age,  born  in  Switzerland.  I  lis  fam- 
ily and  personal  histories  were  unimport.int 
medically.  The  first  indication  of  his  malady 
aj)peared  (luring  his  twelfth  year  when  the 
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muscles  of  the  right  leg  began  to  act  pecu- 
liarly, stiffened  uj)  and  produced  an  awkward 
gait.  In  locomotion,  as  the  condition  ad- 
vanced, the  whole  body  would  be  brought 
forward  with  a  "pitch  or  lurch"  to  the  r'ght. 

An  im])ortant  feature  in  the  his'or;  ot 
this  case  was  the  fact  that,  following  a  long 
peri(xl  of  rest  and  relaxation  treatment,  there 
was  pronounced  ini])rovement  in  the  d\  s- 
tonia,  and  for  several  years  there  wa-;  :d- 
most  complete  cessation  of  al)normal  mme- 
ments.  During  this  period,  under  conditions 
of  intense  emotion  only  would  there  be  r.iild 
recurrences.  I'roni  bis  >e\enleenin  \  ear. 
however,  after  an  experience  causing  intense 
mental  strain,  there  occurred  a  rapid  general- 
ized invohement  of  the  somatic  muscula- 
ture, reaching  ,1  rt-markable  degree  nl  dis- 
tortion. 

At  the  normal  rate  of  cinematographic  re- 
]  roduction  he  appeared  as  a  trained  athlete, 
his  muscle  grou])s  standing  out  prominently 
in  their  unusual  development.  The  h^jier- 
trophy  was  real  and  the  muscle  strength  in 
proportion.  Testing  the  muscle  capacity  liy 
feats  of  strength  it  was  easy  to  determine 
that  good  muscle  power  was  present,  but  the 
lack  of  proper  control  made  it  impossible  for 
him  to  direct  his  energies  to  accomplish  any 
|)urpose.  In  endeavoring  to  wrestle,  the  pa- 
tient's opponent  felt  the  full  power  of  the 
groups  of  muscles,  but  the  static  dissociation 
threw  the  patient  into  involuntary  attitudes 
which  defeated  his  efforts  and  thwarted  his 
skill.  The  kinetic  energy  appeared  to  develoj) 
good  muscular  power,  but  produced  sus- 
tained s])asms  which  caused  perversions  in 
all  of  the  motor  ])erforniances  which  he 
undertook.  The  trunk  muscles  were  (|uite 
as  much  involved  as  those  of  the  extrtiiii- 
ties.  They  threw  the  body  forward  and  were 
augmented  in  their  unchecked  force  by  the 
upward  jjrojection  of  the  extensors  of  the 
thigh,  leg  and  foot.  The  force  in  extension 
movements  was  so  great  as  literally  to  hurl 
the  patient's  body  forward.  In  the  ]irc\iiius 
cases  attention  has  been  called  to  the  i\pical 
ei|uinus  tendency  which  forced  llie  p.itient 
to  walk  u])on  the  ball  of  the  foot,  i'be  '-udden 
and  uiuiputo  >lli-(l   llexi'r  .iiid  tur-inii  '-]ia--ni>- 


of  the  trunk  with  the  extension  of  the  arm, 
gave  the  impression  that  a  heavy  object  was 
about  to  be  hurled  with  great  force.  The  in- 
cessant and  powerful  muscle  activity  with 
its  violent  contortion  suggested  a  sudden 
overflow  of  kinetic  energy  causing  extension 
of  the  entire  body  musculature.  N'ow  the 
Hexor  groups  were  in  dominant  ascending 
power,  and  again  the  extensors.  The  nor- 
mally oppo.sed  groups  seemed  to  fail  in  their 
check  function  in  time  to  arrest  this  involun- 
tary overflow. 

The  details  of  this  extravagant  exjiendi- 
ture  of  energy  are  revealed  in  bradykinetic 
analysis.  The  characteristic  attitudes  and 
jioses,  clearly  showing  how  the  static  mech- 
.inism  gives  rise  to  the  clinical  pictures,  are 
nuuh  more  generalized  than  in  any  of  the 
previous  patients,  but  the  distinguishing  fea- 
tures of  the  muscular  deformities  are  at  once 
recognized.  Indeed,  if  the  film  is  stopped,  al- 
most any  single  picture  would  enable  one  to 
diagnose  from  its  pose  the  nature  of  the 
malady.  There  is  an  absence  <jf  permanent 
contractures,  conspicuous  in  some  of  the 
<)ther  cases,  especially  those  of  long  dur.ition. 
This  is  in  part  due  to  the  almost  universal 
involvement  of  the  somatic  groups,  and  prob- 
ably also  to  the  apparent  absence  of  patho- 
logical changes  in  the  muscles. 

That  the  emotions  exert  a  strong  influence 
over  these  bodily  movements  is  generally  un- 
derstood, .and  this  is  true  of  all  forms  of 
pyramidal  ,ind  p.articularlv  of  extrapyra- 
midal lesions.  Sitting  in  a  perfectly  (|uiet  en- 
vironment, the  patient  had  no  difTFicultv  in  in- 
ducing almost  complete  relaxation,  and  the 
abnormal  movements  ceased.  He  was  able  to 
feed  him.self  and  even  move  about  slowlv. 
with  almost  normal  control.  Being  niorbidiv 
sensitive,  he  felt  his  isolation  to  a  degree 
which  had  a  decided  effect  upon  his  psyche. 
The  slightest  suggestion  that  he  afforded 
amusement  to  others  intensified  his  loss  of 
control.  .A  mental  attitude  developed  in  this 
case  which  tended  to  bring  about  an  unfor- 
lun.itc  st.ate  of  conflict  between  his  psychic 
-t.ate  .and  his  en\  ironment.  This  was  not  the 
l.ict  in  otiier  cases.  It  makes  necessary  a  fur- 
ilur  study  of  the  psychology  of  the  indivi- 
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dual,  especially  in  relation  to  motor  control. 
(Figs.  9  and  lo.) 

\ai.  ANALYSIS  OF  A  CASE  OF  DYSTONIA  MIS- 
CULORUM  DEFORMANS  SHOWING  THE 
"DROMEDARY  ATTITUDE"  AND  SO-CALLED 
SEMILt  NAR    FOOT 

The  patient  was  a  girl  of  seyenteen  with 
good  personal  and  family  history.  The  long 
duration  (ten  years)  and  extreme  degree  of 
the  manifestations  peculiar  to  this  disease 
giye  the  case  an  especial  interest.  Born  in 
this  country  of  Russian  Jewish  parentage, 
the  girl's  f^rst  seyen  years  of  life  showed 
normal  deyelopment.  At  about  the  age  of 
seyen,  peculiar,  inyoluntary  moyements  ap- 
peared, which  were  at  first  limited  to  the 
right  foot  but  gradually  spread  to  the  right 
hand  and  arm.  The  description  of  these  ini- 
tial motor  symptoms  giyen  by  many  of  the 
patients  suffering  from  this  type  of  the  dis- 
ease, furnishes  a  conception  of  the  character 
of  this  muscular  inyolvement.  It  suggests 
what  is  understood  under  the  term  spasm. 

In  the  course  of  the  following  three  years 
yarious  muscle  groups  became  affected  while 
inyolvement  of  the  musculature  of  the  back 
and  neck  was  followed  by  that  of  both  ex- 
tremities upon  the  left  side.  The  extension  of 
the  disease  to  all  of  the  somatic  groups 
covered  a  period  of  from  three  to  four 
years,  culminating  in  the  incessant  move- 
ments characteristic  of  her  condition.  The 
muscles  supplied  by  the  cranial  nerves,  with 
the  exception  of  the  sterncjcleidomastoids, 
and  the  trapezii  were  not  involved.  When  in 
the  prone  position,  the  patient  finuid  l\iii.i; 
on  the  left  side  most  comf(jrtaljle  and  the 
extreme  deformities,  those  that  were  tran- 
sient and  those  that  were  permanent,  were 
then  well  demonstrated.  The  patient's  move- 
ments, because  of  contractures  and  resulting 
deformities,  were  extremely  .slow,  so  that  ilie 
contrast  jjetvveen  normal  and  high  speed  pho- 
tography is  not  so  striking  in  this  case  as  in 
others.  The  ajjpearance  oi  tiie  jjatienl  in  llie 
cincmatograpiiic  reproduction  at  noinial 
speed  was  that  of  the  tyi>ical  dromedary 
attitude  and  locomotion.  The  extreme  de- 
formities of  the  feet  were  unusual,  and  had 
it  not  been  for  a  definite  history,  we  would 


have  suspected  a  condition  of  congenital 
clubfoot. 

In  the  slow  motion  pictures  the  cliaracter- 
istics  of  dystonia  are  demonstrated,  though 
the  extreme  contractures  and  joint  deformi- 
ties have  changed  the  original  attitudes  and 
now  limit  the  play  of  muscular  grotips. 
Even  in  the  normal  projection  and  now 
more  clearly  analyzed,  the  movements  and 
postures  appear  as  overaction  of  certain 
groups  of  muscles,  and  it  can  be  readily 
seen  wh\-  tlie  term  d)-stonia  has  been 
adopted.  As  a  matter  of  fact,  the  defect  is 
due  to  hypertonia,  inasmuch  as  the  hypo- 
tonia is  relative  and  not  real.  However, 
lordosis  and  dysbasia  are  ex^en  more  ob- 
trusive symptoms  in  nearly  all  cases.  There 
is  a  fixed  flexion  at  the  hip  and  knee,  with 
inversion  and  extension  of  the  right  foot, 
while  the  left  foot  is  extended.  The  pha- 
langes of  the  feet  are  strongly  flexed  increas- 
ing the  marked  concavity  present  in  the  plan- 
tar arches,  and  giving  rise  to  the  formation 
of  what  is  called  "semilunar"  foot.  So  ex- 
treme are  the  deformities  that  the  plantar 
surfaces  of  the  feet  do  not  touch  the  floor. 
Closer  studv  brings  out  flexor-extensor 
movements  of  the  fingers  of  the  paralysis 
agitans  type.  Abnormal  involuntary  move- 
ments in  various  groups  of  muscles  keep 
the  body,  both  in  the  prone  and  the  upright 
position,  in  continuous  action.  The  muscular 
contractions  of  the  v;irious  groups  ;ire  so 
constant  as  to  keep  up  a  series  of  sustained, 
arriivthmical  spasms.  The  muscles  of  the 
lower  e.xlreniities  were  atropliied  while  those 
of  the  upper  extremities  anil  their  a.xio- 
ap])endicular  groups  were  greatly  liyper- 
Irophied.  The  jiartial  atropli)'  of  the  mus- 
cles of  the  legs  was  doubtless  due  to  local 
changes  in  the  joints,  those  of  the  ankles  and 
feet  being  ankylosed.  These  were  doubtless 
secondary  mechanical  results  of  the  muscular 
disorganization. 

Sudden  tie-like  niovrments  of  nmsele 
groups  in  the  upjjcr  extremities  appeared, 
occasioned  when  the  patient  was  under  emo- 
tional strain.  They  appeared  to  be  myoclonic 
in  type.  In  no  single  case  of  dystonia  have 
we  seen  such  a  combination  of  abnormal 
movements,    indeed,    oni'    iiiighl    hesitate   to 
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designate  this  case  as  one-  <it  jmrc  dys- 
tonia musculorum  deformans,  altliough  U 
possessed  the  distinctive  features.  ( l^'ig.  11  )• 

VIII.  ANALYSIS  OF  A  CASE  OF  DYSTONIA  MUS- 
CULORUM DEFORMANS  WITH  PROGRESSIVE 
IMPROVEMENT 

This  patient  is  one  of  those  cases  of 
dystonia  which  have  sliown  improvement  by 
means  of  physical  re-education.  Bradykinetic 
analysis  reveals  certain  deformities  of  motil- 
ity which  our  previous  studies  have  shown 
to  be  characteristic  of  the  organic  affection. 
The  boy  was  normal  until  his  eleventh  year. 
About  a  year  jjrevious  to  this  he  fell  from 
a  fire-escape  on  the  first  floor  of  a  buildim;. 
He  landed  upon  his  feet  and  feeling  no  ill 
effects  whatever,  continued  playing.  There 
was  nothing  in  the  history  of  the  followint; 
year  to  indicate  any  connection  between  the 
fall  and  the  onset  of  his  illness  one  year 
later.  The  first  symptom  was  an  outward  ro- 
tation of  the  right  lower  extremity.  Some 
two  years  later  sudden  involuntary  pronation 
movements  of  the  right  hand,  followed  about 
a  year  later  by  an  involvement  of  the  left 
lower  e.xtremity,  completed  a  picture  which 
gave  the  patient  the  characteristic  cast  of  the 
milder  type  of  dystonia.  His  appearance  on 
re-examination  showed  a  decided  improve- 
ment as  compared  to  that  of  about  a  year 
previous.  Nevertheless,  viewed  in  the  light 
of  the  patients  already  studied,  there  was 
ciiaracteristic  pose  and  attitude  of  the  body 
as  a  whole,  am!  nf  tiie  extri'milies  in  par- 
ticular. 

In  the  slow  nu)\ing  pictmx-s  tlu-  ri,!;hl 
lower  extremity  showed  peculiar  external  ro- 
tation at  the  hip,  knee  and  ankle,  with  hy- 
perextension  of  the  foot  in  sustained  ecjui- 
nus  position.  Bradykinetic  analysis  of  this 
motor  phenomenon  was,  in  itself,  sufficient 
to  make  the  diagnosis.  The  tendency  to  pro- 
nation position  of  the  left  upper  extremity; 
the  extreme  extension  of  the  toes  of  both 
feet  at  the  same  moment  as  the  patient  was 
about  to  turn,  the  pronounced  upward  shift 
of  the  entire  right  lower  extremity,  the  lor- 
dotic curve  with  the  suggestimi  of  torsion 
in  the  tnmk,  were  unmistakable. 

The     p;iticnt    w:is     ne.xt    ol)ser\e(l     as    he 


moved  "on  all  fours."  This  position,  as  the 
patient  moved  forward,  brought  out  even 
more  emphatically  the  special  deformity  ap- 
[jarently  due  to  defective  jiostural  fixation. 
Obxiously,  this  deformitv  of  movement 
would  not  have  been  apparent  had  he  moved 
forward  on  hands  and  knees;  the  defect  in 
attitude  just  alluded  to  would  not  have  been 
l)rought  out,  since  the  extensors  of  the  lower 
leg  and  foot  would  thus  not  have  been 
I)rought  into  play.  To  demonstrate  this  fact 
it  was  ncccssarv  to  observe  him  moving  for- 
ward resting  on  fingers  and  toes  and  ball  of 
foot.  (Figs.  12  and  13.) 

In  summary,  the  analysis  of  these  cases  of 
dystonia  musculorum  deformans  reveals  the 
fact  that  an  actual  disorganization  exists  in 
till.-  relation  of  the  static  and  kinetic  mechan- 
isms. The  marked  liypcrstatic  defect  appears 
to  produce  initial  and  intermediate  postures 
of  such  extreme  fixity  that  an  unusual 
amount  of  kinetic  energA-  is  required  to  over- 
come them.  The  dystonia,  therefore,  seems 
to  .arise  from  a  marked  iml)alance  in  the 
r.itio  of  static  energy  to  kinetic  energ)'. 
This  is  particularly  true  during  volitional 
effort.  The  pronounced  hyperkinesis  during 
inaction  indicates  an  unstable  condition  in 
the  kinetic  system,  more  ])robably  in  that 
portion  concerned  with  automatic  associated 
movements,  for  the  reason  that  the  motor 
disorders  are  suggestive  of  movements  of 
this  kind.  The  disturbance  in  both  the  static 
and  kinetic  mechanisms  partakes  of  the  char- 
acteristics indicative  of  irritation.  In  ad- 
dition to  the  evidence  of  irritation  in  these 
two  mechanisms,  the  analysis  points  to  a  dis- 
turbance in  the  rhythm  and  interrelations  of 
these  mechanisms,  which,  being  impro]X'rly 
synchronized  in  time,  force  and  rate  of  ac- 
tion, lead  to  a  conflict  between  hyperstatic 
and  hyperkinetic  innervation. 

IX.      ANALYSIS      OF    A    CASE     OF    CEREBELLAR 
ATAXIA 

The  patient  was  a  man  forty-one  years 
old  whose  defects  in  motility  were  first  ob- 
served in  infancy.  Voluntary  efforts  of  upper 
or  lower  extremities,  or  of  the  trunk  in 
change  of  body  posture,  were  always  at- 
tetuKxl  by  irregular  oscillating  movements. 
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His  equilibratory  defects  made  locomotion 
difficult.  Incoordination  in  the  speech  mech- 
anism imparted  a  jerky  quality  to  articula- 
tion which  in  consequence  was  often  unin- 
telligible. 

At  the  cinematographic  rate  of  reproduc- 
tion, the  patient  demonstrated  a  marked 
ataxia  in  extremities  and  trunk.  The  slow 
motion  pictures  furnished  opportunity  for 
the  analysis  of  the  disturbance.  When  the 
patient  attempted  to  walk  he  suddenly  lost 
his  equilibrium  and  fell.  As  the  trunk  ap- 
proached the  ground,  and  an  effort  at  bal- 
ance was  made  by  the  patient,  the  normal 
interplay  of  agonists  and  antagonists  was 
seen  to  be  defective.  The  segmental  portions 
of  the  body  as  it  fell  did  not  follow  in  se- 
quence nor  did  the\-  retain  their  relation- 
ship of  posture  and  attitude  as  seen  in  the 
normal.  There  was  evident  loss  of  associative 
static  control.  The  same  group  dissociation 
was  seen  upon  studying  the  efiforts  to  rise. 
The  extreme  disproportion  in  muscular 
effort  was  due  to  lack  of  harmonious  action 
between  muscle  groups.  As  he  attempted  to 
regain  the  upright  position,  he  sustained  for 
a  moment  his  entire  body  weight  upon  his 
hands;  taking  advantage  of  the  fact  that 
there  was  no  reduction  in  dynamic  force,  he 
attempted  to  hurl  his  trunk  upward,  thus  to 
attain  the  upright  position  without  going 
through  the  nrjrmal  serjuence  of  segmental 
attitudes.  With  the  usual  cinematographic 
speed  the  details  of  these  pictures  would  have 
been  beyond  visual  recognition. 

A  study  of  the  details  of  defective  motility 
not  associated  with  e(|uilibrati(jn  and  yet  de- 
pendent u]Jon  synergic  control  was  offered 
by  a  series  r>i  pictures  showing  the  finger-to- 
nose  test.  'J'he  hand  and  finger  on  approach- 
ing the  nrjse  showed  irregular  oscillations 
which  gradually  increased  toward  the  end  of 
the  act.  'Jhe  oscillations  in  the  ui)per  e.x- 
tremity  were  due  to  lack  of  b;dance  between 
the  components  of  the  synergic  units  of  the 
arm  groujis.  In  analy/ing  tin-  ii;iturr  nf  (lie 
rclxjund  phenomenon  ni  (lorilMH  I  |(llnl(•^^,  in 
sl'AV  motion  projection,  the  wrist  when  sud- 
denly released  by  the  examiner,  rebounded 
forcibly  striking  tiie  clu-ek.  This  rebound  was 


due  to  a  failure  of  the  check  component — ■ 
the  triceps  in  this  case — to  play  its  part  prop- 
erly in  the  synergic  luiit  during  fle.xion. 

A  projection  study  of  the  motor  phenome- 
non of  the  pendular  knee  reflex  shows  that 
this  is  also  due  to  an  inadequate  relation  be- 
tween the  check  and  dominant  elements  in 
the  synergic  units  producing  flexion  and  ex- 
tension of  the  leg  on  the  thigh.  Normally  the 
impulse  conveyed  by  tajiping  the  extensor 
tendon  stimulates  the  quadriceps  e.xtensor, 
the  dominant  element,  and  the  ])osterior 
thigh  group,  which  act  as  the  check  element. 
Working  as  a  synergic  unit  the  two  groups 
during  the  production  of  the  knee-jerk  re- 
strict the  motor  reaction  to  one  to  three  os- 
cillations of  the  leg.  This  is  due  to  the 
mutual  check  action  of  the  two  muscle 
groups  affected  by  the  reflex.  This  fact  has 
been  demonstrated  (Tilney)  by  kymographic 
records  in  the  case  of  all  normal  reflexes 
when,  as  in  this  case,  the  synergic  unit  for 
extension  and  flexion  of  the  leg  is  dis- 
sociated, the  mutual  check  action  is  lost  and 
this  pendulum-like  swinging  results. 

A  striking  feature  of  the  bradykinetic 
analvsis  in  this  case  was  the  long  interval 
of  time  that  lapsed  between  the  application 
of  the  stimulus  and  the  response  as  seen  in 
the  knee-jerk.  As  the  hammer  slowly  de- 
scended upon  the  tendon  of  the  quadriceps 
extensor  there  was  a  comparatively  long  in- 
terval of  latency  before  the  leg  began  to 
nidxe. 

In  summary,  the  analysis  of  this  case  of 
cerebellar  aplasia  reveals  the  fact  that  the 
ataxia  is  due  to  a  failure  of  the  proper  coor- 
dination in  the  synergic  units  of  the  body  and 
that  the  disproportionate  innervation  of  the 
dominant  and  check  elements  in  each  syner- 
gic unit  leads  to  the  characteristic  disorder 
of  rerebellar  lesinus,  asyiicrgia.  (I'"igs.  14, 
15.   i''J 

CONCLUSIONS 

1 .  i'.radykinetic  analysis  by  means  of  .slow 
1 1  ml  ion  i)ictures  furnishes  one  of  the  most 
direct  ap])roaches  to  a  clinical  study  of  dis- 
turbances of  motion. 

2.  y\(l\enliliiius     elements   in    motor    (lis- 
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tiirhaiux's  arc-  maiiit'ot  as  disorders  c-illicr  in 
the  kinetic  or  static  mechanism. 

3.  Cinematog'raphic  analysis  in<Hcates  tliat 
all  purposive  nio\ements  depend  upon  the 
concurrent  and  synchronized  operation  of 
the  kinetic  and  static  mechanisms.  Such 
movements  are  made  up  of  a  series  of  pos- 
tures l)ej(inning  with  an  initial  posture  and 
concludin},r  with  a  terminal  posture.  This 
series  of  postures  durin^tj  a  movement  may 
readilv  t)e  demonstrated  hy  stopping  the 
projection  apparatus  at  each  picture  either 
in  the  slow  or  normal  reproduction.  Such  an 
act  as  takinff  a  step  forward  then  appears 
to  he  composed  of  a  series  of  successive 
postures. 

4.  The  kinetic  mechanism  i>  represented  by 
a  neural  apparatus  capable  of  correlatm.s,'  the 
impulses  necessary  to  the  production  of  ])ur- 
posive  movements,  attitudes  and  postures,  ul- 
tiniatelv  givin,£f  these  their  proper  motor  e.\- 
pressions.  It,  so  to  speak,  prescribes  and 
produces  movements  and  postures  for  which 
reason  it  is  a  kiuctlictic  (causin.s,^  motion) 
system. 

5.  The  static  mechanism  is  represented  by 
a  neural  apparatus  capable  of  correlating;  the 
impulses  necessary  to  the  proper  main- 
tenance of  postures.  Ramsay  Hunt  ha> 
graphically  illustrated  the  relation  of  posture 
to  motion  in  his  expression  that  "movements 
are  followed  bv  their  attendant  ])ostures  like 
shadows."  Analysis  by  the  slow  moving  pic- 
tures verifies  this  conception.  The  static 
mechanism,  so  to  speak,  controls  the  pos- 
tures which  follow  movements  like  shadows, 
stabilizing  them  through  all  their  phases.  In 
this  sense  and  because  it  maintains  posture. 
it  is  a  statoflietic  system. 

6.  From  such  evidence  as  is  at  present 
available,  it  seems  warranted  to  conceive  of 
a  static  arc  representing  the  statothetic  s\  s- 
tem  with  its  chief  center  in  the  cerebellum. 
and  a  kinetic  arc  representing  the  kinesi- 
thetic  system  whose  centers  are  in  the  end- 
brain.  The  trend  of  recent  opinion  would 
allocate  the  primordial  center  for  the  kinetic 
arc  (paleokinesis — Hunt)  to  the  corpus 
striatum  or  basal  forebrain  ganglion. 

7. The  disorders  of  motion  inveslig.ited  in 


tiiis  >tud\.  iiuluding  choreiform  movements 
in  chronic  degenerative  chorea  and  astasia 
abasia,  cerebellar  ata.xia  in  a  case  of  cere- 
bellar aplasia,  intention  tremor  in  multiple 
sclerosis,  and  dystonia  in  dystonia  muscu- 
lorum deformans,  may  be  attributed  to  dis- 
organizations in  the  two  fundamental  neural 
arcs  already  descril)ed. 

8.  Choreiform  movements  in  degenerative 
chorea,  upon  analysis,  appear  to  be  due  to  a 
hyperkinetic  disorder  resulting  in  the  sudden 
productions  of  postures  and  attitudes  di- 
rectlv  expressive  of  the  emotions  of  fear, 
anger,  disgust,  etc.  The  static  mechanism  is 
affected  to  a  lesser  degree  as  shown  in  the 
instabilitv  of  posture  indicating  an  imperfect 
association  of  the  synergic  luiits.  Choreiform 
movements  in  astasia  abasia  are  likewise 
l)ased  principally  upon  hyperkinetic  defects. 
The  resulting  disorders  of  motion  produce 
postures  and  attitudes  expressive  of  the  emo- 
tions. In  this  case  these  emotions  are  more 
highh-  complex  than  in  degenerative  chorea, 
and  indicate  a  more  acutely  conscious  and 
])s\chic  elaboration  of   fear. 

().  Cerebellar  ataxia  and  intention  tremor. 
ui)on  analysis,  both  appear  to  be  due 
to  essentially  the  same  defect  limited  to 
the  static  mechanism.  The  motor  disturb- 
■  inces  in  these  conditions  are  produced  as  a 
residt  of  a  disorganization  in  the  proper 
relation  nf  the  synergic  units  of  the  body. 

u).  The  dystonias,  upon  analysis,  are 
clearlv  revealed  as  hyperkinetic  and  hyper- 
static  in  nature.  The  normal  concurrence  iti 
these  two  streams  of  static  and  kinetic  inner- 
vation is  imperfect  or  wanting.  These  mech- 
anisms api)ear  to  be  affected  by  pronounced 
irritation  or  lack  of  proper  inhibition. 

11.  The  foregoing  suggestions  on  the 
basis  of  bradykinetic  analysis  are  offered 
with  the  desire  of  furnishing  an  anatomical 
antl  physiological  b.ickground  for  certa'M 
motor  disorders  and  at  the  same  time  of 
calling  attention  to  the  seemingly  essential 
relationshii)  of  the  static  and  kinetic  mech- 
anisms in  all  purposive  motion.  Much  further 
study  is  needed  in  the  development  of  these 
conceptions  before  they  may  be  advanced  as 
more  than  working  hypotheses. 


Fio.  I.  Bradykinon 


ii   I  liroiiic  DriMiicnilivc   riiorca   wilh   Athclolic,   (.'1 
AiliiiKliinzinK'  I'-lfincnts. 


il'<inii   and' 


What  ajipcartd  liy  normal  projcrtion  as  purpose- 
less, tncaninnlcss  movcmtnts,  liy  Ijradykinctic  analy- 
sis arc  seen  lo  he  Kcsliriilalions,  expressions  of  defi- 
nite acts  of  KoinK,  of  K'ving;  and  altitudes  and 
gestures   symbolizing   emotions   of    shame,    coyness, 


lurniu),'  away,  etc.  'I'he  liypeicxiension  of  llic  left  U-k: 
al  the  knee  is  seen  in  the  picture.  Allielolic  (polypoid) 
movements  of  the  lingers  are  indicated.  I'"acial 
griniacinK  is  indistinctly  discernilile  in  tlie  photo- 
grai)lis  iIiomkIi  clearly  seen  on  the  screen. 
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Torsion  mo\i-nunl  iTuolviiii;  iiI'P^'''  tninUal  ;.iul 
thoracic  musciilaliirc :  pronator  position  of  haiul  and 
forearms.  Extensor  position  of  liii;  too — not  a 
Babinski,  however.  Overextension  of  foot  in  walkini;, 
ahnost  a  constant  fcatnrc  of  Rait  in  dystonia,  is  not 
seen  in  above :  on  the  screen,  liowevcr,  it  is  occasion- 
ally observed  in  this  patient  but  to  a  far  less  dejrrec 


.'sni;;;estivc 


and  inconslant.  Some  ijrimacini;  and  con;inu,il  chorei- 
form mo\emeTits  arc  of  a  type  present  in  chronic  de- 
generative chorea.  The  torsion  of  the  trunk  involves 
rather  the  upper  trunkal  segment  in  contradistinction 
to  that  seen  in  dystonia  in  which  there  is  pelvo- 
truid<al  torsion. 
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l'"i(;.  3.  Saim-  (':isi:  ;is  I'lKUrc  -'. 

Gait  with  ovcrflcxion  :il  the  knees  and  proii-       ^^^  ;,itini,U';  ;illiui(liiii/iiiK  as  seen  in  ail  ol  liiul- 
ator  position  of  forearm  with  riRht  arm  fixcii  on  ' 

thigh  (luriHK  locomotion  xive  dyslonic  chanKKr       ",«  a„  ..l.jocL     (C.inp.nM  will.  I.Kino  >,). 
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Fi...   4 


Observe  (1\  ssyiu iKV  e\  c 
place  his  upper  extremities  in  position  for  approxi- 
mation o£  the  widely  separated  dibits.  The  defective 
morphology  of  group  movement  liecomcs  more  evi- 
dent as  patient  attempts  to  lirini;  his  fingers  together. 
The  arms  shoot   far  tieyond  the  point  desired,  each 


III    ;i    (  .ISC   <il     Mnlnpli-     ^iKrosis    iil     I  )> -s^  iutkic     (  liarartei 
Finger  Test;  Dissociation  of  Synergic  Unit. 

patient  attempts  to  element  of  advance  showing  the  character  of  the 
deformity  of  motion,  the  dissociation  of  the  synergic 
units.  The  lower  extremities  and  trunkal  muscle 
groups  are  all  involved,  the  case  being  one  of  so- 
called  integrative  asynergia. 


3" 


5-  JSradykiiictic  Anal) 


Motor  manifestations  classically  those  of  psychic 
origin.  With  patient  seated  the  fool  aiul  toes  show 
tendency  to  plantar  contraction  there  lieinK  no  paral- 
ysis of  extensors  and  no  true  coiilraclnres  of  flexors. 
The   upper   and    lower   exlrcniitics   are   in    rojislanl 


movemciil  showinK  distinctly  ;i  ]i;illcni;  sialic  and 
kinetic  mechanisms  acl  nornially  and  in  unison.  Up- 
per exlremilies  are  ennaKcd  in  rylhniic  movements 
iniilali\e  of  those  of  (lyinti.  Vermicular  wave  de- 
^crilicd  in   IcxI    is   nol    disccrnllilc   in    |iliiii(];^ra|ih 
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Kh;.  6.  ]!ra(lvkiiu-lie   Aiialvsi; 


in  a  tasc  of   Familial  Dystonia  Musculorum  ;  Ciroup  of  Three 
of  Oiu-  I'amilv:  A  Mrolhcr  and  Two  Sisters. 


The  aliove  picture  is  that  of  the  brother,  the  last  to 
be  alllicted,  and  showinp  the  incipient  state.  Charac- 
teristic   inward    rolalion    al    knee,    ecuninis    posiiicin. 


overextension  of  foot  in  action  with  accompanying 
flexion  at  hip  and  knee.  Extreme  pronation  position 
of   forearms  am!  Iiaiuls  not  due  to  contractures. 


■.■*f'-rf«« 


Musciilorin 


Fk;.   7.   I'radykiiiclic  Analysis  in  a  Case  of    I'amilial    l)\sii)nia 

il  anUlc  wliik-  vvall<inK,  lOKCtlu:r  vvilli  pronaloi'  posi- 
lon  of  forearm  and  hand  arc  shown  in  ihc  picture. 
I  In-  nuclianism  in  muscnlar  uronp  action  is  brought 


Symptoms  more  pronounced  than  in  the  case  of 
the  lirolher  (\ircc\^(\'i[H!,  picture).  Observe  lordosis, 
flexion  at  hip  anel  knee.  Flexure  contractures  of  righl 
hip  and  knee  joints  arc  fixed  by  muscle  chanRCs. 
Inward   rotation   knee  and  hip,  also  hypcrextension       "ui   in   ibc  aMinialid  series  on  the  screen. 
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Fir..  8.  Bradykiiiclic  Analysis  in  a  Case  of   Familial   Ihsumia   Miisciilonini  :    The  Olher  Sister. 
Flexor  tiNation  al  kiuc  :  fquiiuis  position  of  feet ;  lyi>ii'al  pronator  position  forearms ;  inward  rotation  knees. 
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I'i/;irrc  distortions  of  movcmtiil.  Characlcrislir 
jifisiiions.  Plantar  flexion  at  ankles  in  walking.  In 
-omi'  position  inward  rotation  at  knee.  Trunk  imisclcs 
also  involved,  liody  thrown  violently  forward  and 
movement  intensified  liv  ii|)ward  projection  liy  ex- 
tensors of  hip,  knee  and  ankle.  Ifaiwl  reslint;  on  ihi^h 
■lO  rcstrirt  extreme  sndden  (lexioii  at  hi]).   Some  len- 


■y  111  pelvic-  torsion.  l''or(<'  in  cxIeiisioM  inove- 
nienls  so  ureal  as  to  literally  hurl  the  Ijody  forward. 
Sudden  uuconlrolled  llexor  and  torsion  niovenienls 
);ive  iini)ression  patient  is  alioiil  to  hnrl  heavy  oliject. 
SuKueslion  of  sudden  release  of  kinetic  euerKy  not 
conlrulled  in  sialic  lixalioii.  Theie  is  no  i)ernianent 
lix;i;ioii   liv  coiilracUires   in   this  case. 


■*i6 


I'll,   ID    l'ir;i(l.\Unulu'   .\iuil\>i>   iii   :i   I ^isc  of   Dystoni:i   Musi-uloruni    l)i-tomi;iiis. 
Same   as   tigiiri;  g.   01>si.-i\c   hctr   occasional   liypcxcrtciision  of   iocs,   not   oflcii   seen  in   ilysloiiia 
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1-k; 


iiradykinetic  Analysis  in  a  Case  of  Jjystonia   Mnsciiluniii 
tude" :  Scmi-liniar  Foot. 


IX-luiMiaiiN    vvilli 


Mxtremc  cJcformitics  of  feci;  Kirl  walks  on  dorsal 
surfaces  of  feet.  Kxtensor  and  equinus  positions  have 
become  "fixed,"  in  less  intense  denree  "fixation"  \>()- 
sitions  in  flexion  have  also  developed  at  hip  and 
knee.  I^wer  extremities  helow  knee  relatively  atro- 
phic from  partial  distise  after  ankylotic  chanRes 
though  the  tiliial  and  calf  groups  are  still  in  constant 
myotonic  activity  as  far  as  the  joint  changes  piMmit. 
Upper    cxlremilies    an-    in    ronslanl    iriolioii    .iiid    mII 


sl)fcially 
movements 


ninscles  liypertrophied.  The  Irapi 
active  cansinK  ceaseless  clonic  extensor 
of  the  head.  There  is  extreme  deformity  of  trunk 
dtre  lo  fixation  liy  donii nation  of  certain  nuisclc 
Kionps  of  the  trunk  and  pelvis.  l''oreanns  arc  in 
characteristic  jMisitioiis.  In  the  moving  pictures  a 
distinct  rhythm  of  the  paralysis  agitans  type  can  he 
t)liserved  in  the  movements  of  the  forearms  and 
Innds. 
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Fir,.  12  Uradykinclic  Analysis  in  a  Case  of  Dystonia  Musculorum  Dctormatis;  Marked  Improvement. 

Characteristic  attitudes:   external   rotation  of  hip  and  knee,  plantar  flexion  of  foot,  occa- 
sional cvcrsion  of   foot. 
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SliowiiiK  iiiarUL(l  iiii|)iOMimiil  ni  muscle  (CJiilrol 
and  lypc  of  exercise  helpful  in  re-educatiou ;  denioii- 
slratiiiK  also  as  palieut  advauces  restiuK  on  finneis, 
liall  of  fool  and  loes,  cliaraclerislic  dystonia  altitudes, 
This  position  on  "all  fotirs"  as  patient  moves  forward 


the 


lis   liKiire    I 

cinpliasi/cs 
defective     | 
which  shoots,  ; 
in  proRression 


ecial    rleformity    (hi 


inral     lixalinii 


Ihe  |i.K 


lently  to 
ihr  iiiiilor  eonllicl 
^  and  liiiiiK  iipwaid 
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As  tniiik  approaches  ground  and  efforts  to  lialancc 
arc  made,  the  normal  interplay  of  muscle  groups, 
agonists  and  antagonists,  is  seen  to  tail.  Some  group 
dissociation  is  seen  upon  efforts  to  rise.   .-\s  patient 


allciiipls  to  gain  upright  position  (he  defective  in- 
tegrative syncrgia  causes  vicarious  efforts;  the  body 
i  •  tossed  upward  and  sustained  for  a  moment  upon 
'In-  hands  alone. 
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Fk;.  15 

Careful  observation  bliovvs  the  so-railed  tremor  of 
the  multiple  sclerosis  type  to  lie  the  result  of  de- 
fcrlivc  cerebellar  fuiiclioii.  The  analysis  by  slow 
motion  photoxraphy  clearly  defines  the  dissociation 
of  the  synergic   unit.   The   serial   picMnrs,   oi    uliirli 


w.  I'MiKcr 


the  alio\c  illii-.n  alioiis  are  necessarily  only  fractional 
units,  sIkivv  llu-  defective  interiilay  of  the  agonist 
and  anlaKonisl  and  its  correspondiiin'  check  com- 
ponent llms  mechanically  <lefealinK  allaimnent  of 
llic    |iin|in-rliil    MKAcmeiU. 
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Fir..    Id.   Sume   Case  as    Ki.uure    14:    Showiiii;   the  AhiuiMn;il    kiliound    i'luTunii 


.\^  llu-  ixainiiur  L;ias|)s  llie  palieiit's  wrisl  and 
attrmpls  to  c.xtoiul  the  flexed  arm  of  tlie  latter,  the 
patient  at  the  same  time  resistiii.u,  as  the  examiner 
suddenly  releases  the  wrist,  the  patient's  forearm 
rehouiids  forcihly,  striking  his  cheek.  This  relioiind, 
liy  analysis  in  slow  motion,  is  seen  to  lie  dne  to  failure 


of  check  component  (the  triceps)  to  promptly  enter 
into  coordinate  function.  Furthermore  as  indicatinj: 
a  general  dissociation  of  synergic  muscle  group 
function,  observe  that  all  the  segments  of  the  body 
fail  in  associative  activity  resulting  in  general  dis- 
ei|nilihrium.    (inte.^rative   dy ssynergia ) . 
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SEGMENTAL  OR  NUCLEAR  TRIGEMINAL  SENSORY 
DISTURBANCE* 

Bv  I.  S.  WECHSLER,  :\I.D. 

Associate  in  Xeurolog},-,  Columbia  University:  Adjunct  \isiting  Xeurologist,  The  Mount  Sinai  Hospital; 
and  Associate  Visiting  Neurologist,  The  Montefiorc  Hospital 

NEW   YORK   CITY 


\\'hile  the  diagnosis  of  intrapontine  le- 
sions ordinarily  does  not  present  great  diffi- 
culties, and  is  based  mainly  on  alternating 
hemiplegias  and  crossed  sensory  disturb- 
ances, the  question  of  distinguishing  in- 
tra- from  extrapontine  disease  occasionally 
arises.  Attention  has  been  called  to  the  nu- 
clear or  segmental  sensory  disturbance  of  the 
trigeminal  as  a  diagnostic  point  in  the  recog- 
nition of  intrapontine  lesions.  Considering 
the  comparative  frecjuency  of  such  lesions, 
the  rarity  of  segmental  sensory  disturbance 
makes  of  this  point  a  questionable  diagnostic 
criterion.  It  has,  in  fact,  been  pointed  out 
that  intrapontine  lesions  may  give  radicular 
and  even  peripheral  sensory  disturbances  in 
the  distribution  of  the  trigeminal. 

It  is  not  the  object  of  this  paper  to  enter 
into  a  discussion  of  the  diagnostic  differenti- 
ation between  intra-  and  e.xtrapontine  le- 
sions, but  to  report  a  case  which  showed 
what  is  known  as  the  segmental  or  nuclear 
type  of  trigeminal  sensory  (listril)ution.  This 
type  has  been  compared  to  "onion  layers," 
that  is,  instead  of  extending  across  the  face 
the  divisions  run  outwardly  from  the  nose  to 
the  ear.  (Fig.  i.j.  Schlesinger  and  Dejerinc 
have  especially  called  attention  to  this  fad. 
The  following  case  illustrates  such  sensory 
distribution. 

H.  S.,  aged  forty-five,  male,  tailor,  mar- 
ried, was  admitted  to  the  .Mt.  Sinai  Hospital 
on  September  23,  1920.  He  conii)laiiu(l  of 
buzzing  in  the  left  ear  and  weakness  i<i  I  hi 
left  leg.  His  family  history  was  negative. 
His  wife  gave  birth  to  five  children;  .she  had 
no  miscarriages.  He  had  scarlet  fever  at 
twelve  and  is  said  to  have  had  mild  kidney 
disease  for  fifteen  years.  He  denied  vciurcal 

♦From  the  service  of  iJr.   15.   Sachs,   Moiml   .Smai 
Conference   of   the    .N'cuiolotjica 


diseases.  In  1902  he  was  operated  on  for  an 
undescended  testicle. 

The  present  illness  began  gradually  in 
June,  1 91 9,  with  buzzing  in  the  left  ear.  This 
was  persistent,  slowly  became  worse  and  led 
to  impairment  of  hearing  on  that  side.  In 


Fic;.    I.    Supcrimposilion   of   peripheral   and  nuclear 
soiisoiy  trigeminal   distril)ution.    (After   Dcjcrine.) 

SupU'iiihcr  of  that  3'ear  a  few  licr[)etic  vesi- 
cles ajjpeared  on  the  left  side  of  the  mouth, 
lasted  a  week  and  were  followed  by  a  pitl 
and  needle  sensation  on  llie  \vW  side  of  the 
face  and  forehead.  .\t  ihal  linie  be  had  a 
sliooting,  intermittent  pain  which  radiated 
over  tlie  entire  left  side  of  the  face  and  fore- 
lic-,-i(l.  Tins  (lisa])peared  after  a  short  while. 
.\bciiil  il:r  same  time  he  noticed  a  weakness 
of  iIr-  left  side  of  the  face.  In  April,  1920, 
Mil-  left  leg  ])egan  to  get  weak,  walking  was 
impaired  and  he  tended  to  fall  to  the  left.  In 
.Seijtember,  1920,  he  again  had  an  eruption 
on  the  corner  of  the  left  side  of  Ibe  mouth. 

Hospital,    New    York,   and   prcMiiUil    al    a   Clinical 
Dcparlnicnl,  VaiidcrlMlt   I  liiiic. 
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Segmental  or  Xuclear  'rrit^a-minal  Sensory  Disturbance 


3-'5 


He  complained  of  no  vertigo,  had  no  par- 
alysis, no  convulsions,  no  vomiting,  no  heail- 
ache,  no  loss  of  consciousness,  no  tremors, 
diplopia  or  involuntaries.  No  fever  at  any 
lime.  I  lis  vision  had  become  somewhat  dini- 
inishc-d.  l"or  the  past  few  years  he  experi- 
enced difficulty  in  starting  the  stream  in 
urination.  lie  had  polyuria,  almost  Imurly. 
and  nocturia  four  times.  lie  had  been  im- 
potent for  the  pa>t  few  \  ears.  He  noticed 
that  he  did  not  speak  as  well  as  he  used  to 
anil  that  he  could  not  whistle.  He  thought 
that  taste  had  become  impaired  on  the  left 
side,  lie  aKo  noticed  that  he  would  cough 
on  swallc  i\\  iug  lood. 

I'llVSKAL  KX.X.Nfl  NATION' 

Tile  gait  was  somewhat  unsteady,  but  he 
did  not  stagger  to  either  side.  No  Romberg. 
The  finger  to  nose  and  heel  to  knee  tests  were 
normal,  there  was  no  pass  pointing  with 
either  hand,  but  he  .showed  left  adiadocho- 
kinesis.  His  speech  was  a  little  thick.  There 
were  no  tremors  or  other  abnormal  iinolun- 
lary  mo\  ements.  The  jaw-jerks  were  lively, 
the  left  being  greater  than  the  right.  There 
w;is  no  clonu>.  The  al)dominals  and  cre- 
masterics were  ab>ent.  There  was  a  definite 
right  P>abinski  and  a  >uspicious  left.  Motor 
power  seemetl  geueralK  somewhat  dimin- 
ished on  the  left  -ide  of  the  body.  Xo 
atrophies. 

Sensations.  Tain,  toiu-h,  temperature,  \  i- 
bralion.  posuimi  .-md  ^lereognosis  were  nor- 
mal all  o\  er  the  bo<l\  ami  extremities.  The 
right  side  of  the  face  was  normal,  liegin- 
ning  in  the  median  line  anil  extending  out- 
ward in  concentric  fa-hion  (i'i.L;.  -'I  tbei'e 
was  loss  of  touch,  pain  and  tempd'aliu'e  on 
the  nose,  about  the  forehead,  e\e.  cheek  and 
coi-ner  of  the  nioulh.  then  diminution  of 
the^e  sensations  on  the  face  extending  half 
way  to  the  ear.  ("orneal  sensation  was  lost 
on  the  left  >ide.  The  left  -ide  of  the  tongue. 
the  mucous  membrane  in  the  left  no>tril  and 
left  cheek  also  ^luAved  1ik>  of  sensation. 

Cninlnls.  Smell  w.-is  normal.  The  lield>  of 
vision  were  coiUr.icted.  more  on  the  left 
temporal     side.      The     fundi     were    norm.il. 


The  ])Upils  reacted  promptly,  were  equal 
and  regular.  There  were  no  ocular  palsies. 
There  was  mild  horizontal  nystagmus,  more 
marked  to  the  right.  There  was  weakness  of 
the  left  facial,  more  pronounced  in  the  lower 
branches.   There   was   some  f|uestion   about 


Fiu.  J     ArcM 


;lio\vs   loss  and  Ana  II  diminishctl 

Sfiisiliililv. 


impairment  of  taste  on  the  left  side.  lione 
.ind  air  conduction  was  diminished  on  the 
left  side  and  somewhat  impaired  on  the 
right.  Weber  lateralized  to  the  right.  Caloric 
stimulation  of  the  left  vertical  canals  gave 
no  response,  the  left  horizontal  canals  gave 
a  faint  reaction  ;ifter  four  minutes.  The 
right  vertical  and  hori/.ontal  canals  gave  nor- 
mal response  in  twent\-tive  seconds  (Dr. 
I'riesner).  The  palate  ;uiil  tongtie  were 
normal. 

The  cr.'uiium  was  normal,  not  tender  to 
])ercussion.  The  ])atient  showed  some  cmo- 
tionrd  inst.ibilit\-.  I'^lectrical  reactii^ns  of  the 
lelt  t.ice  showed  diminished  gahanic  and 
l.iradic  response  (  Dr.  Il.'irris).  .\  radiograi)h 
of  the  skull  showed  no  signs  of  increased 
intr.icrani.d  pressiue.  ;i  large  sella,  detinite 
in  its  outlines,  with  smooth  floor  and  well- 
ilefmed  clinoid  ]irocesses. 

Till-  (jcncval  systemic  examination  was 
negative.  The  urine  was  normal;  the  blood 
and  s]iin,il  lluid  W'asserniann  reactions  were 
neg.'itiv  e. 

IMSIV  SSIOX 

W  bile  the  sensory  disturbance  in  the  re- 
gion of  the  trigeminus  shown  in  this  case 
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Setrmental  or  Nuclear  Triiieminal  Seiisor\'  Disturbance 


seems  to  point  to  an  intrapontine  lesion. 
there  are  a  number  of  facts  both  in  the 
histon'  and  the  physical  findings  which  do 
not  support  the  localization.  If  we  accept  the 
view  that  herpes  is  always  due  to  a  lesion 
of  the  sensory  ganglion,  the  history  of  two 
herpetic  attacks  would  point  rather  to  extra- 
than  intrapontine  disease.  The  chronological 
order  of  the  signs  and  symptoms  as  men- 
tioned by  the  patient  also  speak  in  favor  of 
an  extrapontine,  that  is  an  angle  lesion.  The 
disease  began  with  buzzing  in  the  ear,  later 
impairment  of  hearing,  then  disturbance  of 
sensation  in  the  face,  later  facial  paresis. 
finally  staggering  and  weakness  of  the  k'ft 
side  of  the  body.  These  are  almost  classical 
symptoms  of  angle  tumor,  and  the  addition 
of  choked  disc  would  certainly  have  justified 
a  craniotomy. 

There  are  other  facts  whicli  do  not  fit  in 
with  an  intrapontine  localization.  The  com- 
plete absence  of  sensory  changes,  aside  from 
those  of  the  face,  are  somewhat  difticult  to 
cx[)lain.  That  a  lesion  which  afiects  the 
vestibular  and  cochlear  divisions  of  the 
eighth,  the  sensory  nucleus  of  the  fifth,  the 
seventh  and  the  p\ramidal  tract  (possilily 
both)  should  fail  to  compromise  the  adjoin- 
ing fillet  or  the  si)inothalamics  is  rather  un- 
usual. So,  too,  one  might  expect  dissociation 
between  the  cochlear  and  vestibular  divisions 
of  the  eighth  in  intrajjontine  disease,  which 
was  not  the  case  in  our  patient. 

On  the  other  hand,  there  are  a  numl)er  of 
factors  against  the  diagnosis  of  extraixmtine 
neoplasm.  The  condition  was  not  sufficient!)' 
progressive;  in  fait,  il  iiad  remained  sta- 
tif^nary  ff)r  man\'  months.  .Again,  a  lesion, 
such  as  neoplasm  of  fifteen  or  eighteen 
months'  duration,  in  the  posterior  fossa  and 
at  the  angle,  should  have  given  some  degree 
of  choked  disc,  scMiie  headache,  and  possililx 
vrjmiting.  WHiiic,  therefore,  the  localizali'>n 
i>  not  bv  anv  means  certain,  llie  alienee  oi 


choked  disc  (this  is  not  infrei|uent  in 
pontine  neoplasms)  and  the  segmental  sens- 
ory involvement  of  the  fifth  are  more 
or  less  substantial  evidence  of  intrapontine 
involvement. 

However,  even  without  being  able  to  com- 
mit oneself  either  as  to  diagnosis  or  localiza- 
tion the  case  is  of  unusual  interest.  It  is  re- 
ported especially  for  its  clinical  aspects  and 
for  the  reason  that  the  so-called  nuclear  or 
segmental  sensory  disturbance  in  the  realm 
of  the  trigeminal  is  so  rarelv  encountered. 

[Note,  I"or  about  one  year  after  the  patient 
was  presented  at  the  Conference  and  tiiis  pa- 
l)er  was  written  his  condition  remained  sta- 
tionary. Then  he  developed  .choked  disc  and 
visual  disturbance.  This,  in  view  of  the  history, 
definite]}'  ]iointed  to  a  neoplasm  and  justified 
a  suboccipital  craniotomy.  A  large,  irremov- 
able cerebellojjontine  angle  tumor  with  a  cyst 
overlving  it  was  revealed  at  operation,  ilie  pa- 
tient died  the  following  day  but  no  autopsv 
could  be  obtained. 

Tile  o])erative  findings  lend  even  greater 
interest  to  the  case.  In  die  first  place  it  is 
jiossible  for  an  angle  tumor  to  go  on  for  a  very 
long  time  without  giving  signs  of  intracranial 
])ressure.  .'-lecondly,  it  goes  to  show  that  when 
tlie  liislory  is  fairly  significant  of  an  angle 
tumor,  as  that  of  this  patient  was,  one  is 
justified  in  making  a  diagnosis  of  intracranial 
neoplasm  even  in  the  absence  of  the  so-called 
classical  signs  and  symptoms  such  as  head- 
ache, vomiting  and  choked  disc.  Thirdly,  an 
operation  would  have  been  justified  long  be- 
fore the  onset  of  the  choked  disc  and  ])ossibly 
would  have  saved  the  life  of  the  ])atient. 
I'liunhb,  the  history  of  herijes,  the  disturb- 
ances of  hearing  and  the  chronology  of  the 
symptoms  should  have  made  the  diagnosis  of 
c.\tra|)ontine  lesion  delinite,  and  we  should  not 
b;i\e  alldwcil  ciurscKcs  to  be  inlhicnccd  loo 
iinu'li  by  the  scnsor\  finilin.Lis.  I''inally,  it  is 
i|uilc  ]ii'ob.'d)le  ih.'il  ihi'  iR'oplasiii  invaded  the 
|Mins  :ind  .irniniilcd  \nv  the  nucleai'  or  seg- 
incnlal  seiisnry  (listurli.-nu-c  ni  the  Irincniinal.  | 


CEREBRAL  SUBARACHNOID  HEMORRHAGE 
WITH  RECOVERY 
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Spniit.'iiifous  rupture  of  cercljral  vessels 
into  llie  subarachnoid  space  has  been  re- 
corded ratlier  infrequently  in  comparison 
witii  the  \asciilar  accidents  that  involve  the 
cerebral  sul)stance  proper,  the  basal  struct- 
ures, and  those  in  which  the  ventricles  are 
flooded.  Hence  it  may  be  of  interest  to  pre- 
sent the  followin.!^^  case  which  clinicall\  rep- 
resents this  type. 

As  is  freciuentlv  the  case,  the  severe  cere- 
bral symptoms  herein  described  have  j^radu- 
ally  cleared  away  and  in  a  com])aratively 
short  time  the  jjaticnt  has  practically  re- 
covered. 

L.  A.,  aj.;ed  thirty-one;  .\nierican,  mar- 
ried. ( )ccui)ation,  chaufteur. 

Coiiif>Ujint.  On  October  3,  1921.  he  wa> 
admitted  to  the  service  of  Dr.  Frederick  Til- 
ne\'  at  the  Neurological  Institute,  in  a  semi- 
conscious state,  suffering  with  excruciating 
frontal  headache,  and  rigidity  of  the  neck. 

I'vcsciit  Illness.  The  patient  was  (|uite  well 
up  to  the  onset  of  his  ])resent  illness.  On 
September  11,  nj-'i,  he  had  a  slight  head- 
ache when  he  went  to  l>ed.  During  the  night 
he  dreamed  he  was  conliiied  in  .■m  ele\;itor 
shaft  into  which  the  elevator  w;is  ?-teadil\ 
descending.  Terrified,  he  suddenly  awoke 
with  what  he  describes  as  a  terriffic  head- 
ache, extending  all  over  the  vertex  and  oc- 
cipital area>.  lie  immedi.itely  aro>e  and 
walked  almtil  the  room  in  an  eltorl  to  relic\" 
the  pain.  He  had  never  experienced  a  similar 
condition.  It  seemed  to  hiiu  as  though  some- 
one w.'ts  "hammering  inside  his  he;id.'"  His 
wife  report>  that  he  fainted  for  ;i  -horl  time. 
Almost  immediately  he  i)egan  \omiting,  and 
this  lasted  in  all  about  sixteen  hours.  .Miotit 
twenty-four  hours  after  the  onset  lie  exper- 
ienced a  cpieer  gri])ing  pain  at  the  lower  part 
of   his   siiine,     and   he    e\|ierienred     "numb 


feelings"  in  the  back  of  his  legs  when  he 
walked.  He  does  not  recall  having  had  any 
pain  in  his  shoulders,  arms  or  trunk  at  this 
time.  He  remained  at  home  about  six  days, 
at  which  time  he  was  sent  into  Roosevelt 
Hospital  as  a  case  of  possible  cerebro-spinal 
meningitis.  When  he  was  admitted,  Septem- 
ber 17,  i(;2i.  his  chief  symptoms  were 
rigidity  of  the  neck,  and  severe  headache. 
In  a  few  days  these  subsided,  and  when 
I  saw  him,  he  was  not  in  great  discomfort. 
Detailed  examination  at  that  time  revealed 
absolutely  nothing  of  a  pathological  nature 
except  exhausting  alxlominal  reflexes,  a 
doubtful  Kernig  on  the  left,  and  a  slightly 
rigid  neck.  The  deep  reflexes  were  equal  and 
verv  active,  but  could  not  be  considered 
pathological. 

The  patient  was  exceedingly  diflicult  to 
puncture  because  of  resistance  and  only  one 
of  the  three  attempts  to  obtain  spinal  fluid 
was  successful.  The  specimen  obtained  was 
bloody,  and  did  not  coagulate.  The  culture 
was  negative.  The  blood  comit  revealed: 
hemoglobin  90  per  cent;  white  cells  17,600; 
polvnuclears,  83  per  cent,  and  lymphocytes, 
15  per  cent.  The  blood  W'asseriuann  was  3 
plus  positive.  The  urine  was  practically  neg- 
ative, .1  verv  slight  trace  of  albumen  Iieing 
delected  on  one  occasion.  The  temperature 
reacheil  loo"  anil  101"  ]•".  on  two  days  but 
was  at  other  times  normal.  The  resjjiration 
r.'inged  between  jo  and  26,  and  the  pulse 
r.ite  between  80  and  <)6  during  his  stay  in 
the  hospital. 

.Mlliougii  hemorrhage  was  suspected,  we 
did  not  feel  justifled  in  placing  much  re- 
liance upon  the  one  cerebrospinal  fluid  speci- 
men obtained,  and  the  rapid  suiisidencc  of 
ibe  presenting  symptoms  led  lue  to  diagnose 
the  case  tentatixely  as  one  of  neurosyphilis. 
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awaiting  further  spinal  fluid  data.  On  Sep- 
tember 27,  192 1,  ten  days  after  admission, 
he  was  discharged,  practically  free  from 
symptoms. 

Within  the  next  week  he  visited  us  at  the 
Winderbilt  Clinic  on  two  occasions.  On  the 
second  visit.  Dr.  Howe,  at  my  request,  exam- 
ined him  with  great  ease,  and  together  w-e 
could  find  no  abnormality.  His  only  com- 
plaint at  the  time  was  rheumatic  pains  in  the 
shoulders  which  lasted  about  three  days.  In 
the  light  of  his  experience  he  was  ordered 
to  have  further  blood  and  spinal  fluid  in- 
vestigation and  antispecific  treatment. 

On  the  night  of  October  2,  1921,  he  went 
to  bed  feeling  well,  and  in  the  early  morning 
was  awakened  with  severe  occipital  pain.  He 
arose,  walked  about,  lighted  a  cigarette  in  an 
effort  to  relieve  the  pain  but  this  was  fol- 
lowed quickly  by  loss  of  consciousness,  stiff- 
ness of  his  arms,  legs  and  body  (with  no 
convulsive  movements)  ;  his  eyes  were  rolled 
upward  and  were  glassy  in  appearance.  He 
was  cold  to  the  touch  and  was  very  pale.  Res- 
piration was  stertorous.  There  was  no  biting 
of  the  tongue  nor  bladder  incontinence,  but 
he  was  incontinent  of  feces. 

The  duration  of  the  attack  was  approxi- 
mately fifteen  minutes.  About  ten  minutes 
later  a  second  occurred.  This  was  followed 
by  excruciating  headache,  and  the  patient  af)- 
pcared  confused,  singing  at  times,  and  say- 
ing "funny  little  things."  At  one  time  he 
complained  to  his  wife  of  not  seeing  well 
with  his  right  eye. 

The  next  nK>rning  he  was  admitted  to  die 
Neurological  Institute  with  the  compl.-iiiit 
mentioned. 

Past  History.  Tin-  iialiciit  had  tyijlmid  and 
pneumonia  as  a  child,  an  operation  tor 
right-sided  hernia  fifteen  years  ago,  and  in- 
fluenza two  years  ago.  Me  admitted  reijeakd 
Xeisserian  infections,  but  denies  lues  1)\ 
name  and  description,  y\p])ariiill\  he-  never 
had  any  secondary  signs — but  he  had  been 
subject  to  so-called  "(|uinsy  sore  throats" 
and  had  had  one  about  four  weeks  before  the 
onset  of  his  illness. 

Ife  was  married,  and  liad  one  child  living 
and  well.  I  Ms  first  wife  died  'A  Inhcrcuiosis. 


His  present  wife  had  had  one  or  two  induced 
abortions. 

He  is  said  to  have  had  "tobacco  heart"  ten 
vears  ago.  Bowels  were  regular  and  there 
was  no  difficulty  in  micturition. 

As  the  patient  was  in  such  great  distress 
upon  admission,  no  detailed  examination 
could  be  satisfactorily  made.  His  pulse 
ranged  between  40  and  50,  and  was  irregu- 
lar, but  strong.  The  cranial  nerves  were  neg- 
ative, except  for  the  findings  of  the  ophthal- 
mologist. Dr.  Ward  A.  Holden,  who  records 
"tiie  right  vitreous  filled  with  membranes  of 
liemorrhagic  origin — probably  not  recent; 
left  normal."  The  motor  and  sensory  s\-stems 
were  intact.  Deep  reflexes  were  all  increased 
equally.  There  was  a  transient  ankle  clonus 
on  the  left.  No  Babinski  or  Hoffmann  could 
be  elicited.  There  was  a  bilateral  Kernig  and 
Brudzinski.  The  neck  muscles  were  rigid  and 
forced  movements  caused  great  pain. 

Lumbar  puncture  performed  at  this  time 
revealed  very  bloody  fluid,  which  remained 
of  the  same  character  in  two  specimens.  The 
patient  slept  a  half  hour  immediately  after 
the  puncture  because  his  pain  was  somewhat 
relieved,  but  it  returned  at  the  end  of  that 
time  as  severe  as  ever.  In  the  course  of  the 
next  three  days  he  was  punctured  three 
times,  and  the  fluid  remained  bloody,  and  did 
not  coagulate.  (The  patient  now  has  no  re- 
collection of  having  Ijeen  punctured,  hut  will 
not  con.sent  to  further  procedures.)  He  was 
continually  moving  about  in  bed,  moaning, 
his  iiands  constantly  to  his  head,  sleeping  at 
intervals  only  when  morphine  was  ad- 
niiiii>ti.Tc(l,  1  ie  was  noisy  occasionally. 

'I'lie  hldiid  Wasscrmann  was  returned  4 
plus  piisitive. 

'l"hc  hldcid  counts  made  on  li\'c  occasions 
are  of  considei-ahle  interest: 

On.  Oi-i.      Oci.      Oci.      Oct. 

.<r<t  ,|lli         ,Slli         71I1        -t'li 

111,.  "so 

Color  Imlcx  .<;5 

R.  B.  C.  ;|, 200,000 

W.  li.  C.  -',=1,000    -'j.txK)    i6,o(X)    1,1, .sot)    IJ.OOO 

Nculrophils  0.1  «i  7.S  70  "« 

Small  t.ymiili         7  i4  -.<  -'"^  -'^ 

Lai-Kc  Lympli  .5  -  '  ' 

I'losinophils  ' 

l.arKc 
MoiKiinirlcar  2  I 
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The  spinal  fluid  siiowed  a  very  iieav\- 
blood  sediment,  bright  red  in  color,  with  no 
coagulation,  2500  cells.  The  W'assermann  re- 
action was,  of  course,  strongly  positive. 

The  urine  was    negative  throughout. 

The  temperature  reached  101.5°  ^'-  ^'^^ 
first  three  days  in  the  hospital ;  then  for  three 
days,  100.5°  i"-'  ^'icl  normal  since.  Respira- 
tions were  never  below  20,  the  highest  rate 
being  recorded  as  24.  There  was  no  Cheyne- 
Stokes  type  at  any  time. 

Tlie  pulse  rate  was  below  65  for  two  days, 
but  (|uickly  came  l)ack  to  rui  average  of  80. 

Tile  iu'adache  gradualK'  subsided,  al- 
tiiough  a  steady  dull  headache,  chiefly  fron- 
tal, persisted  up  to  recently.  Five  days  after 
admission  he  was  mentalh-  clear,  and  has 
remained  so. 

On  ( )clol)er  10,  i<)_'i,  ;i  left  facial  weak- 
ness ol  the  central  tvpe  was  noted,  but  it  was 
not  marked.  This  has  jiersisted  to  the  present 
time. 

Dr.  liolden  repurleil  nn  change  in  the 
ocular  a])paratus  on  ()ctiil)er  i.^tli.  but  si.\ 
da\"S  later  tliere  were  e\idences  of  fre.--Ii 
lienii  jrrhage.  'i'lic  red  rellex  cnuld  nut  nnw 
be  seen  in  tiie  right  eye. 

The  stiff  neck  has  entirely  disap[)eared. 
and  tile  patient,  except  fur  pimr  vision  of  the 
right  eye  and  general  weakness,  feels  per- 
fectly well. 

NKL'KOl.OC.lC.M.  E.\.\.Ml.\.\riOX 

On  October  ib,  1921,  it  was  possible  to 
examine  the  patient  thoroughly  without  sub- 
jecting him  to  great  discomfort. 

.Ibuariiial  .Ittifiidcs  am!  Ih'foniiilirs. 
None. 

ii'ait.  Xonii.'il  in  all  plia>es  in  walking. 

Cdnriliiniliciii.  There  is  \er\-  slight  sway- 
ing with  the  e\es  closed;  none  with  e\es 
open,  i'atient  stand.-  (Mi  the  left  fool  i>elter 
than  un  the  right,  but  does  f.airly  well. 
l-"inger-lo-nose,  and  linger-to-linger  tests  are 
nonnallv  j)erfonned.  1  leel-to-knee  and  along 
shin  tests  are  well  done  on  both  sides,  with 
verv  slight  unsteadiness.  Diadochokinesis  i> 
normal. 

Skilled    .lets.     Speech     is    norm.il.     Test 


phrases  are  accurately  repeated.  There  is  no 
aphasia. 

.Ihnoniial  Involuntary  Movements.  Xone 
can  be  oiiscrved. 

Reflexes.  .Ml  the  deep  refle.xes  of  the  upper 
and  lower  extremities  are  lively  but  ecjual. 
There  is  no  ankle  clonus.  The  abdominal, 
epigastric  and  cremasteric  reflexes  are  ac- 
tive and  equal.  Plantar  flexion  is  normal.  No 
Ijabinski  or  modifications  are  present. 

Miisele  Strength.  There  is  no  noticeable 
loss  of  ])ower  in  any  of  the  muscle  groups. 

Muscle  Status.  \'olume  and  contour  are 
nonu.il.  Tone  i.>  normal,  and  consistency  is 
rather  soft. 

Sensation.  Touch  (acuity  l,  pain,  vilira- 
tory  and  muscle  tendon  sensibility  are  nor- 
mal throughout.  Stereognosis  is  normal. 

Cranial  .Verves.  The  fundi  are  reported 
;ii>o\e.  The  pupils  ;ire  eiiual,  regular,  central, 
reacting  to  light  and  convergence.  There  is 
no  strabismus  but  a  moderate  exoplioria  on 
the  right,  .\\staginus,  ptosis  and  exophthal- 
iiius  are  absent.  Hearing  is  normal ;  Weber 
and  Rinne  tests  are  properly  responded  to. 
.Motor  and  sensory  fifth  are  normal.  There  is 
apparently  slight  weakness  of  the  left 
seventh  ( lower  iwn-thirds)  upon  inspection, 
but  in  the  tests  it  completely  disa])pears.  The 
ninth,  tenth  and  eleventh  nerves  show  no  ab- 
nonnalitv.  The  tongue  jirotrudes  in  the  mid- 
line. 

.Mental  Status,  .\lthough  the  patient  has 
no  recollection  of  his  admission  tc")  the  hos- 
[lital  and  the  Inst  three  davs"  experiences 
there,  he  is  now  entirely  clear,  has  perfect 
orientation,  and  is  most  cooperative. 

Systeniie  Examination.  The  tegumentary 
and  glandular  status  is  normal.  The  heart  is 
negali\  e,  blood  pressure  1 10.  The  respira- 
tory, gastrointestinal  and  genilo-urinary 
-sy.stems  are  negative. 

SIM.MAKV    OF   F.SSKXTI.M,  OBSICRV.VTIONS 

1.  Sudden  onset  of  peculiarly  severe 
head.iche,  followed  rapitlly  by  vomiting. 

2.  Rigidity  of  the  neck,  and  pain  in  the 
shoulders  ;ind  lower  back,  which  gradually 
subsided. 
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3.  Three  weeks  later,  sudden  recrudes- 
cence of  headache,  vomiting,  stiff  neck,  con- 
vulsions of  the  purely  tonic  type,  delirium, 
etc. 
4.  Bradvcardia,  persisting  leucocytosis, 
strongly  positive  W'assermann. 

5.  Intra-ocular  hemorrhages  on  the  right. 

6.  Left  facial  paresis,  and  transitory 
clonus. 

7.  Bloody  spinal  fluid  on  four  occasions. 

8.  Gradual  and  progressive  recovery. 

In  the  stud\-  of  the  sequence  of  symptoms 
in  this  case,  it  is  quite  evident  that  the  patient 
had  two  distinct  vascular  accidents,  the  sec- 
ond being  much  more  extensive  than  the 
first.  The  underlying  pathological  factor  be- 
ing s^•philis,  without  reasonable  doubt,  it  is 
most  probable  that  the  hemorrhage  resulted 
from  the  rupture  of  a  very  small  aneurism. 
As  the  patient  suffered  such  a  small  amount 
of  hemorrhage,  however  diffuse,  I  believe 
it  is  most  probable  that  the  ventricles  and 
the  cisterns  have  not  been  invaded.  Certainly 
he  presented  none  of  the  characteristic  signs 
and  svmptoms  descril^ed  a  few  >cars  ago  in 
the  Xcitrological  Bulletin  1)\-  Tilney  and 
Casamajor,  and  the  patient's  recovery  makes 
such  a  serious  involvement  quite  unlikely. 

The  eye  symptoms  can  be  explained  only 
upon  the  basis  of  a  simultaneous  rupture  of 
an  intra-ocular  vessel  during  the  convulsions. 

The  exact  site  oi  the  origin  of  hemor- 
rhage must  be  problematical  in  this  case  as 
there  have  been  so  few  localizing  signs. 
Ifowever,  bearing  in  mind  tiie  transitory  clo- 
nus of  the  left  ankle,  and  the  slight  facial 
weakness  on  the  left,  which  is  present  to-day, 
1  venture  to  suggest  that  the  small  aneurism 
was  located  on  the  pia-arachnoid  on  tlu- 
right  side,  j)ossibly  on  the  convexity  <>|'  llu' 
brain. 

The  prognosis  in  this  case  sliouid  be  g'xid, 
as  antispccific  medication,  thoroughly  ;iiicl 
continuously  employed,  is  especially  favor- 
able in  this  type  of  vascular  lesion. 

D1SCU.SSI(JN 

Dk,  VVkchsi.kk.  I  agree  with  Dr.  McKendrcc 
that  the  case  is  one  of  luetic  aneurysm,  and  in 


this  connection  I  want  to  report  the  case  of  a 
young  boy  who  while  driving  a  bic\c1e  fell  off 
and  became  uncons,cious.  I  ilo  not  know 
whether  he  fell  as  a  result  of  the  unconscious- 
ness or  became  unconscious  after  the  fall.  He 
was  taken  to  Rellevue  Hospital  and  developed 
ptosis  of  the  right  lid.  Spinal  puncture  showed 
bloody  fluid.  He  was  tmconscious  for  several 
hours,  had  complete  paralysis  of  the  third 
nerve.  He  recovered  from  that  after  a  few 
days  and  had  a  similar  experience  several 
weeks  later.  He  became  unconscious  again  and 
had  bloody  spinal  fluid.  From  this,  too,  he  re- 
covered, but  the  original  paral\sis  had  re- 
mained. That  he  did  not  have  syphilis  \\as 
shown  bv'  the  negative  Wassermann  in  blood 
and  spinal  fluid.  The  tentative  diagnosis  that 
was  made  was  encephalitis. 

Dr.  Corxw.-\ll.  Subarachnoid  hemorrhage 
is  more  freciuently  seen  in  cases  of  miliary 
aneur\sm  of  the  basilar  or  one  of  the  commun- 
icating arteries.  These  may  or  may  not  be  due 
to  lues.  In  this  case  I  see  no  reason  why  the  lo- 
cation might  not  be  where  Dr.  McKcntlree  has 
put  it. 

The  question  of  blood  in  the  spinal  fluid  is 
an  important  one.  I  am  perfectly  conlident  that 
I  have  seen  a  spinal  fluid  remain  bloody  for 
several  days  after  accidental  injury  to  the  ves- 
sels at  the  point  of  the  puncture. 

I  think  that  Dr.  McKendree's  diagnosis  is 
the  correct  one. 

Du.  Casamajou.  Personally,  1  believe  that 
this  was  a  real  hemorrhage  into  the  arachnoid  ; 
but  how  one  is  going  to  tell  whether  the 
bloody  fluid  in  these  cases  is  due  to  hemorrhage 
or  to  puncture  of  a  small  vein,  T  do  not  feel 
.'IS  tliou.^h  I  were  in  ;i  |nisilioii  l<i  s:i\'.  Tlic  re- 
lation to  s\|ilnlis  here  I  Ihink  is  vci\'  clear. 
.\  miliary  ancnrysm  might  easily  be  on  a  syphi- 
litic basis.  (  )nc  should  not  be  surjjrised  that 
SN'jjhilis  would  cause  hemorrhage;  it  is  sur- 
jirising  that  it  does  not  cause  it  more  often. 
■  ■■.iidarlciitis  nia\'  go  on  to  tlic  formation  of 
:MH'iir\>m  in  sonn'  \csscl,  .-niil  llicn  llironi 
liosis  increasing  the  ])rcssnrc  jilicad  wonld 
nisc  mo-^t  beautiful  op])oVtunity  for  the  blow 
onl  of  the  aneurysm.  The  vessel  that  wonld 
blow  ont  here  is  much  nioic  ,i|il  to  !»•  an  ;iracli- 
noid  llian  a  i)ial  vessel,  Tlic  ,ii;u-lm(ji(l  vessels 
ai'C  small.  The  pial  vessels  lie  close  to  lli<' 
brain  snrface,  so  that  a  liemorrliage   from  .ni 
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artery  woukl  be  much  more  apt  t(i  infiltrate 
thr()uj,'h  the  ]>ia  with  the  pial  spaces  halloonini,' 
up.  Tliat  \v(jul(l  fjive  a  greater  sjiread  of  hem- 
orrhage wliich  is  what  we  saw  in  a  case  Dr. 
Tihiey  and  I  described. 

I  think  the  dural  vessels  can  be  excluded  be- 
cause the  dural  vessels,  especially  in  the  skull, 
are  bone  vessels  and  lie  on  the  outer  surface  of 
the  dura ;  and  one  would  have  difficulty  in  con- 
ceiving of  a  hemorrhage  penetrating  the  dura. 

As  to  the  question  of  leucocytosis,  while  we 
do  get  it,  usually  it  is  not  ])resent  in  such  a 
small  hemorrhage  as  this. 

The  interesting  thing  is  that  this  man  should 
have  had  tw(j  arachnoid  hemorrhages  and  sur- 
vived so  well,  which  I  think  would  have  been 
impossible  were  the  hemorrhage  in  the  ])ia. 

Dr.  McKic.NDKici:.  With  reference  to  the 
question  of  the  value  of  bloody  spinal  rtuid, 
1  would  say  that  I  believe  that  two  or  more 
specimens  containing  blood  should  always  re- 
ceive serious  attention.  In  this  |)articular  in- 
stance, I  know  that  had  I  not  been  so  con- 
servative in  accepting  the  tindings  at  first, 
the  second  and  more  serious  attack  which  the 
patient  suffered  would  have  been  averted. 
While  at  the  Institute,  the  three  punctures 
were  ]:)erformed  very  easilx',  the  bloody  fluid 
ran  steadily  and  did  not  coagulate.  The\ 
were  done  at  intervals  of  twenty- four  hours 


or  uKjre,  and  with  the  least  possible  trauma. 
I'our  specimens  of  like  character,  together 
with  the  leucocytic  reaction,  seemed  to  me  to 
justify  without  cpiestion  the  diagfnosis  of  sub- 
arachnoid hemorrhage. 

Moreover,  the  .symptoms  ]>resented — head- 
ache, pain  in  the  shoulders,  pain  in  the  lower 
spine,  rigidity  of  the  neck,  Kernig,  etc.,  to- 
gether with  the  laboratory  findings — clearly  in- 
dicate the  nature  of  the  cerebrospinal  symp- 
toms. 

I  would  like  es[)ecially  to  emphasize  the  point 
that  in  this  case,  the  convulsive  movements 
were  of  the  tonic  type  and  at  no  time  pre- 
sented the  adduction  and  abduction  movements 
of  the  upi^er  extremities  such  as  were  so  ably 
described  by  Drs.  Tilney  and  Casamajor  in 
their  case  of  ventricular  and  cistern  hem- 
orrhage. 

In  Dr.  W'echsler's  case,  it  is  i|uite  possible 
that  the  hemorrhage  was  more  or  less  circum- 
scribed and  encysted.  In  the  case  presented  to- 
day it  is  apparent  that  the  hemorrhage  must 
have  been  comparati\ely  small  but  diffuse,  and 
resulting  in  very  little  compression. 

I  belie\e  that  we  do  not  encounter  repeated 
rui)tures  of  this  tyiie,  because  the  nature  of 
the  lesion  is  usually  discovered,  and  subse- 
(|uent  treatment,  especially  in  those  cases  in 
whi.ch  syi)hilis  is  the  underlying  factor,  is  suc- 
cessful in  averting  further  accidents. 
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In  spite  of  the  excellent  work  done  by  a 
large  number  of  reliable  investigators,  the 
pathways  of  the  cerebello-vestibular  mechan- 
ism remain  ill-detined.  The  physiological 
significance  of  the  three  or  four  morpholog- 
ically different  cell  groups  in  the  vestibular 
area  of  the  medulla  oblongata  is  quite  un- 
known. The  connections  between  the  vestib- 
ular and  the  oculogyric  nuclei,  maintained  on 
a  firm  clinical  basis,  are  from  an  anatomical 
standpoint  involved  in  greater  obscurity  to- 
day than  they  were  twenty  years  ago.  In 
1 901  Frazer  conducted  an  investigation  into 
the  relations  of  the  posterior  longitudinal 
bundle  and  the  vestil)ular  nucleus.  He  con- 
cluded that  "very  many  fibers  pass  from  the 
posterior  longitudinal  bundle  to  the  third 
and  fourth  nuclei,  some  of  these  being  de- 
rived from  the  si.xth  nucleus,  but  Ijy  far  the 
larger  number  from  Deiters'  nucleus." 

This  conclusion  was  based  on  a  tracing  of 
degenerated  fibers  after  complete  destruction 
of  Deiters'  nucleus  in  monkeys.  The  very 
completeness  with  which  any  sjiecial  part  is 
destroyed  in  the  complex  and  closely  packed 
region  of  the  cerei)ello-medullary  junction, 
must  make  the  tracing  of  degenerated  fibers 
from  that  sjjccial  part  a  task  fraught  widi  a 
certain  degree  of  uncertainty.  Van  Gehuch- 
tcn,  however,  in  a  similar  research,  agrees 
with  I-"razcr's  findings.  Ili-  imuu]  degener- 
ated fibers  going  from  l)eit(r>'  nuileus  to  tiie 
same  antl  to  the  o|)])osite  side  of  the  jxtsterior 
longitudinal  Inindle  to  reach  the  nuclei  of  the 
third  and  fourth  nerves.  He  corroborates 
eniphaticaily  the  findings  of  Probst,  whom 
he  fjufHes  .as  follows:  "I  could  show  with 
certainty  fibers  going  from  Deiters'  nucleus 
mainly  to  the  same  side,  and  in  snialKr 
numbers  to  the  opposite  side  of  the  posterior 
longitudinal  bundle.   In  tlie  po.sterior  longi- 


tudinal bundle  the  fibers  .  .  .  give  oft'  very 
rich  numbers  of  collaterals  to  the  nuclei  of 
abducens,  trochlearis  and  oculomotorius. 
These  fibers  then  connect  the  nucleus  of 
Deiters  .  .  .  directlv  with  the  nuclei  of  the 
ocular  muscles.  .   .  " 

Lewandowsky  is  similarly  unequivocal  re- 
specting the  existence  of  vestibulo-oculo- 
gyric  connections.  Cajal,  in  his  studies  of 
silver-impregnated  sections  of  these  parts, 
complained  of  the  extreme  fineness  of 
the  fibers  connecting  the  vestibular  and  the 
oculogyric  nuclei.  He  concludes,  however, 
that  "the  existence  of  vestiliular  fibers  in  the 
posterior  longitudinal  bundle  .  .  .  agrees 
with  the  findings  of  ph}'siolog"ists  of  a  mech- 
anism for  compensating  associated  move- 
ments of  the  e_\'es  when  the  head  antl  hotly 
change  their  balance."  The  statement  is  preg- 
nant with  a  germ  of  uncertainty  and  agrees 
with  the  drawings  of  the  sections  on  which 
Cajal  based  this  conclusion.  It  must  he  con- 
fessed that  these  drawings  are  not  entirely 
convincing,  it  is  not  possible  to  see  in  them 
the  connecting  pathway  in  f|uestion  with  any 
high  degree  of  certainty.  The  admirable  ef- 
fort of  Sachs  and  Alvis  at  unravelling  the 
vestibular  mystery  has  thrown  a  gooil  deal 
III  ilouht  in  the  p,illi\\;i\  connecling  i^'ilers' 
with  tile  ociilogyrir  luu-lei,  (  )ik'  of  Ihc  chief 
nifi'ils  III  iheii'  \\iii'l<  is  llie  I'inuinciiig  man- 
ner with  which  Ihey  hate  |ioinle(l  out  a  mis- 
leading factor  in  all  such  experimental  inves- 
tigation.s — the  extreme  dinicull\-  of  ])rotluc- 
ing  a  lesion  of  llie  parts  in  inirstion  without 
at  the  same  tiiin'  injuring  neighlmring  strnc- 
tuic's.  Ill  this  ciiiiia'ction  their  conclusion, 
w  hicli  i,^  liasc'd  on  a  more  exlensi\e  and  more 
rxhanstite  stiiil\  th:iii  hail  hccn  iu-rrlofore 
uiidertakiMi.  is  that  "the  lilirrs  running  from 
Deiters'  iniiinis  anli'iiorU  in  tlic  posterior 
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lonfjitudinal  bundle  are  few  in  number  and 
stop  licfore  they  get  to  the  tliird  and  fourth 
nuclei  so  that  it  is  doubtful  whether  there  is 
any  conneclicm  I)etween  Deiters'  nucleus  and 
the  cither  miclei  ..."  Another  conclusion 
at  wliich  these  in\estigators  have  arrived, 
and  wliich  involves  the  subject  in  still  <(reater 
confusion,  is  that  "all  anatomic  evidence  to 
support  llarany's  cc^itention  as  to  the  con- 
nections between  Deiters'  nucleus  and  the 
cerebellum,  is  lacking."  They  found,  how- 
ever, that  some  of  the  fibers  of  the  vesti- 
bular nerve  end  in  the  nucleus  tecti  of  the 
vermis — a  feature  which  compensates  con- 
sideralily  for  the  confusion  introduced. 

The  following  case  brings  home  the  need 
of  further  anatomical  and  [jhysiolo.i^ical 
wcirk  in  this  direction. 

Michael  I-".,  an  Irishman,  aged  fifty-two, 
a  porter  l)y  trade,  came  to  the  Neurological 
Division  nt  llie  X'anderbilt  Clinic  mi  |ul\'  i8, 
1921,  willi  the  fiillowing  complaint: 

On  June  1.  kjji.  he  ani.-c  in  the  morning 
to  find  that  his  face  was  drawn  to  the  right 
side  and  tliat  lie  could  not  close  his  left  eye. 
On  his  w.'iy  to  work  the  same  morning,  the 
street  in  the  distance  ajjpeared  doul^le.  The 
condition  grew  rapidh'  worse  in  the  course  of 
that  dav  and  then  remained  stationary  until 
his  appearance  at  the  clinic. 

I'crsdiuil  llislorw  lie  had  been  ;i  \er\' 
health v  man  all  his  life,  a  li.ard  and  steady 
worker.  He  had  ne\er  suffered  from  any 
serious  illness  nor  sustained  any  injury.  He 
was  rather  an  excessive  smoker.  His  con- 
sum]ition  of  alcoholic  beverages  was  never  to 
the  extent  of  causin.g  intoxication,  but  he 
had  drunk  "reg'lar,"  as  he  expressed  it.  This 
re,gular  drinking  consisted  in  llie  avera.ge 
<laily  consumption  of  about  a  pint  of  whiskey 
and  a  gallon  of  beer  for  a  period  of  some 
thirtv  \ears  before  i)rohibition.  and  of  aliout 
one-third  to  one-half  of  those  cfuantities 
since,  lie  had  lieeii  m;irried  for  the  last 
ci,ghteen  vears.  His  wife  had  had  no  miscar- 
riages and  had  given  birth  to  four  children. 
tlirce  lit'  will  nil  died  from  diseases  incident 
to  cliildhii.id.  lli>  present  trouble  came  on 
overni.ght,  witlioul  any  i)receding  illness. 
Outside  of  the  aniiovances  incident  to  this 


particular  tmuble.  he  suffered  no  phvsical 
di.sconifort  of  any  kintl. 

I'liysical  Exaiiiinatioii.  This  was  done 
some  six  weeks  after  the  onset  of  the  trouble 
and  showed  as  follows: 

The  patient  was  a  strong,  heaUhy-looking 
workingman.  His  weight  was  187  pounds. 
His  face  was  markedl\-  flattened  on  the  left 
side,  the  mouth  ami  nose  were  drawn  to  the 
right.  His  left  paljjcbral  fissure  was  much 
larger  than  the  right.  He  had  an  internal 
strabi.smus  of  the  left  eye. 

The  gait  was  normal  in  all  its  phases.  He 
could  walk  on  his  toes  and  heels,  backwards 
and  sidewise  and,  with  a  little  dilViculty, 
along  a  straight  line. 

The  associatcil  iiiozriiiciits  of  the  trimk, 
arms  and  head  were  those  of  a  health v 
person. 

Coordination.  He  could  stand  with  his  feet 
close  together,  and  with  his  eyes  either  open 
or  closed,  with  the  ordinary  amount  of  slight 
swaging.  The  finger-to-nose  and  fin.ger-to- 
tin.ger  tests  were  carried  out  well.  There  was 
perhaps  a  slight  deviation  to  the  left  in  pass- 
pointing  with  both  hands,  but  outside  of 
this  there  was  no  dysmetria. 

Diadochokinesis  was  normal. 

There  was  no  defect  in  his  speech. 

The  reflexes,  both  deep  and  superficial, 
were  normal  and  ecjual  on  both  sides. 

The  muscular  strength  of  his  limbs,  body 
and  neck  was  good. 

There  was  no  impairment  of  anv  of  the 
sensations. 

Crania!  Xerzes.  The  external  rectus  mus- 
cle of  the  left  eye  was  paralyzed.  The  pa- 
tient could  not  turn  the  left  eyeliall  outward, 
that  is,  to  the  left  of  the  miclline. 

The  right  internal  rectus  was  weak  in  an 
attempt  to  move  the  right  eyeball  to  the  left 
in  conjunction  with  a  sinnlar  effort  in  the 
same  direction  on  the  part  of  the  left  eve. 
The  same  movement  in  convergence,  how- 
e\er.  was  normal. 

When  the  patient  turned  his  eves  in  a  hori- 
zontal direction  to  the  right,  there  was  a  pro- 
nouncetl  rhythmical  nysta.gnnis  of  an  ampli- 
tude of  nearly  a  millimeter.  rei)eated  at  the 
rate  of  about   four  per  second.  Tiie  move- 
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ment  continued  as  long  as  the  eyes  were 
turned  to  the  extreme  right. 

The  pupils  were  of  normal  size  and  shape, 
and  thev  reacted  well  to  light  and  to  accom- 
modation. A  rough  test  showed  no  narrow- 
ing of  the  fields  of  vision. 

The  facial  muscles  of  the  left  side  were 
paralyzed  and  flaccid.  He  could  not  whistle, 
close  the  left  eyelids  nor  wrinkle  that  side 
of  his  forehead. 

There  was  a  definite  loss  of  the  gustatory 
sense  on  the  anterior  two-thirds  of  the  left 
side  of  the  tongue. 

There  was  no  h\po-  nor  h\peracusia  on 
either  side. 

There  was  nothing  abnormal  aiiout  any  of 
the  other  cranial  nerves. 

The  patient's  mental  status  was  good. 
There  was  apparently  nothing  wrong  with 
his  internal  organs.  His  blood-pressure  was 
140/90.  The  blood  NX'assermann  test  was 
negative. 

Since  his  first  appearance  at  the  clinic  the 
patient  has  been  observed  a  number  of  times. 
There  has  been  a  progressive  improvement 
of  the  symptoms  in  the  following  order:  The 
gustatory  sense  returned  by  August  29th. 
The  facial  paralysis  was  next  to  improve ;  by 
September  12th  the  deformity  was  no  longer 
conspicuous.  Twf)  weeks  later  the  face  ap- 
peared almost  normal:  the  patient  could 
whistle,  wrinkle  his  forehead  and  close  his 
left  eyelids.  The  nystagnuis  showed  a  pro- 
gressive diminution  of  rate  and  total  dura- 
tion at  the  same  time  tliat  its  amplitude  Ije- 
came  rather  wider.  The  paretic  condition  of 
the  right  internal  rectus  muscle  upon  an  ef- 
fort at  c(jnjugate  movement  of  the  eyes  to 
the  left  was  considerably  imjirovcd.  .\t  the 
time  of  this  writing  the  patient  shows  no 
easily  noticeable  abnormality  of  the  cranial 
nerves  except  one — a  j>aralysis  of  the  ex- 
ternal rectus  muscle  of  the  left  eye. 

Lotalization.  Since  all  the  symptom^  in 
this  case  apjieared  suddenly  and  simultane- 
ously, without  any  preceding  illness,  one  is 
justified  in  thinking  a  priori  of  a  single  le- 
sion in  the  region  of  the  left  abducens  nu- 
cleus. .Among  the  structures  that  may  pos- 
siblv  lie  involved  in  such  a  lesion  the  anatom- 


ical relations  of  some  are  well  established, 
while  the  relations  of  others  are  still  largely 
wanting  in  anatomical  demonstration.  What 
is  true  of  the  anatomy  of  the  parts  involved 
is  true  as  well  of  their  physiology.  The  lat- 
ter is  defective  in  point  of  correlating  certain 
clinical  manifestations  of  disease  of  those 
structures  with  their  alleged  normal  func- 
tions. 

The  fibers  of  the  facial  nerve  form  a  loop 
around  the  nucleus  of  the  sixth  nerve;  that 
much  is  known  with  certainty,  and  may  be 
seen  in  any  well-stained  section  of  that  level. 
A  lesion  extending  slightly  beyond  the  mar- 
gin of  the  abducens  nucleus  must  implicate 
the  loop  of  the  seventh  nerve. 

The  nervus  intermedins,  upon  entering 
the  pontomedullary  angle  between  the  sev- 
enth and  eighth  nerves,  proceeds  mesially 
for  some  distance,  then  bends  downward  to 
reach,  probably,  the  nucleus  of  the  fascicu- 
lus solitarius.  At  its  bend  it  is  situated  within 
a  short  distance  of  the  nucleus  oi  the  sixth 
nerve  and  is  apt  to  be  involved  in  a  lesion  of 
that  nucleus,  extending  downward  and  out- 
ward for  a  few  millimeters. 

It  goes  without  saying  that  a  complete  le- 
sion of  any  nucleus  must  cut  off  the  path- 
wavs  connecting  it  with  all  other  structures. 
On  this  basis  we  may  account  for  the  inabil- 
ilv  of  the  right  internal  rectus  nniscle  to 
im-n  tlie  eyeball  to  the  left  in  an  effort  at 
conjugate  movement  of  both  eyes,  while  it 
is  still  able  to  turn  the  eyeball  to  the  left  in 
a  movement  of  convergence. 

The  structures  responsible  for  llie  nyslag- 
inns  are  much  niore  difficult  to  l(icate  in  our 
case,  ll  is  not  a  jnirctic  nyxtaginiis.  Tlie  lelt 
rxUriial  rectus  muscle  is  paralyzed  coin- 
plelely  by  a  complete  destruction  of  the  left 
al)ducens  nucleus.  The  right  internal  rectus 
nuiscJe  functions  normally  in  all  but  a  conju- 
gate iiioxcnicnl  to  ilic  k'I't.  There  is  no  (|ues- 
lion  alioiu  the  iioniialil\  of  tlie  muscles 
wliich  turn  the  right  eyeball  to  tlu-  light  ;  and 
i'\  en  the  o\  ci'artioii  ol  tlu'  lelt  inlcnial  I'l'C- 
tns  ilocs  not  explain  the  prriiiaiienl  oscilla- 
tion ol'  liolli  cNcballs  in  a  lioi-i/.ontal  nMi\'e- 
iiiciil  to  tbr  rigiit,  A  single  (|uoi:iiion  I'loni 
Wilson  and    I'ike's  account  of  tlii'ir  exjieri- 
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mental  work  in  this  connection  will  suffice 
to  indicate  the  difficulty.  "Nystagmus  occur- 
ring in  the  dog  and  cat,"  say  these  authors, 
"as  a  result  of  labyrinthine  stimulation  or  de- 
struction, consists  (if  two  ])hases.  a  slow  de- 
viation followed  1)\'  a  (|uick  return  and  vary- 
ing definitely  in  direction  with  the  labyrinth 

which  is  stimulated  or  destroyed The 

slow  deviation  is  not  affected  by  removal  of 
the  cerebellum,  nor  is  it  affected  by  complete 
removal  of  the  cerebrum,  optic  thalamus, 
partial  removal  of  the  posterior  corpora 
Cjuadrigeiuina  and  Inngitudinal  s])litting  of 
the  cerebellum.  In  short,  if  the  anatomical 
path  from  the  labyrinth  through  tlie  ve>tib- 
ular  nuclei  tn  the  e\e  nuclei  (posterior 
longitudinal  biuulle)  be  int;ict.  the  deviation 
can  be  produced  liy  stinuilation,  ;uid  appears 
after  destruction,  so  soon  as  the  animal  lie- 
gins  to  pass  out  from  under  the  influence  of 
the  narcotic." 

The  striking  statement  in  the  foregoing 
c|uotation  is  that  which  refers  to  the  same 
effect  ])roduced  bv  two  opposite  causes — an 
oscillation  of  the  eyes  resulting  alike  either 
from  stinuilation  or  destruction  of  the  laby- 
rinth. The  puzzle  is  susceptible  of  but  one 
solution — that  stimulation  or  destruction  of 
the  labyrinth  alike  bring  about  a  disturbance 
in  some  organ  whose  function  it  is  to  co- 
ordinate the  working  of  the  oculogyric  mus- 
cles. We  know,  moreo\er,  that  the  nystag- 
mus resulting  from  the  destruclinn  of  the 
labyrinth  is  of  temporary  (lur;ilicm  ;  and  this, 
too,  can  be  e.\[)lained  onl\-  on  the  supposition 
that  the  disturbance  hnrnght  about  in  this 
manner  in  the  organ  endrnved  with  the  func- 
tion of  coordination  \\a>  only  temporarw 
Sachs  and  .\l\is'  fuidings  give  a  good  deal 
of  strength  tn  the  foregoing  supi)osition. 
It  fibers  <il  the  eighth  ner\e  enter  the  nucleus 
tecli  III'  ibe  \ernii'-.  we  m;iv  susjjcct  that  an 
impulse  pro])agated  almig  that  ner\e  would 
cause  some  disturbance  in  the  nurm.al  func- 
tioning of  the  cerebellum  :  and  that  the  im- 
pulse thus  propagated  being  of  a  teniixuar) 
character,  the  disturbance  c;iu>ed  by  it  wmUd 
be  tempi  iiar\.  We  cm  underst.ind,  luriher- 
mnre.  \\li\  the  remmal  nf  the  cerebellum 
would  nut   inlluence  the  n\stai{nuis  broutrht 


about  by  the  destruction  of  stimulation  of 
the  labyrinth.  Since  nystagmus  is  not  a  func- 
tion but  a  disturbance  of  function — the  func- 
tion of  nuiscular  coordination — there  is  no 
reason  wh\-  that  disturbance  should  abate 
with  the  removal  of  the  organ  which  pre- 
sides over  muscular  coordination. 

That  the  n\stagnuis  which  ensues  upon 
destruction  or  stimulation  of  the  labyrinth 
is  due  not  to  the  effects  of  such  destruction 
or  stinudation  upon  the  vestibular  nuclei  but 
to  a  disturbance  in  cerebellar  functioning,  ap- 
pears rather  reasonable  from  the  following 
purely  theoretical  consideration: 

It  appears  to  be  the  general  agreement 
ih.it  the  functiiin  of  the  cerebellum  is  to  co- 
ordinate the  contractions  of  muscles  and 
groups  of  muscles  in  the  various  positions 
assumed  by  the  body  and  limbs ;  and  that  the 
vestibular  apparatus  is  an  adjunct  to  the 
cerebellum,  endowed  with  the  special  func- 
tion of  receiving  and  transmitting  impulses 
in  response  to  the  stimulus  ni  gravitation.  A 
movement  of  any  part  of  the  body  which 
results  in  a  change  of  position  of  the  center 
of  gravity  calls  for  the  harmonious  working 
of  two  mechanisms:  one,  a  mechanism  for 
coordinating  the  contractions  of  certain  nms- 
cles  and  groups  of  muscles;  the  uther.  a 
mechanism  for  furnishing  correct  infnrma- 
tion  from  moment  to  moment  respecting  the 
effect  of  the  particular  movement  upon  the 
position  of  the  center  of  gravity. 

Reasonable  as  it  is  to  suppose  that  the  ves- 
tibulru'  mechanism  is  called  u])on  bv  the  cere- 
bellum to  furnish  information  res])ecting  the 
position  i>\  the  center  ot  gravitx'  of  ever\- 
moxable  ])art  nf  tiie  limbs,  the  bmly  ;uul  the 
neck,  it  is  not  entirely  reasonal)le  in  the  case 
of  the  eyeballs.  The  position  of  the  center  of 
gravity  is  not  changed  by  the  rotation  of  a 
spherical  body,  of  homogeneous  consistency, 
around  rmy  of  its  axes.  The  eyeballs,  in  this 
respect,  .ue  practically  spherical.  In  handling 
;i  dead  .inim.al  its  mo\ai)le  |iarts  change 
their  relation  to  each  other  with  every 
change  in  their  centers  of  gravity;  while 
its  eyeballs  retain  the  same  relative  positions 
to  the  orbits  tliroughout.  The  centers  of 
gravity  of  the  eyeballs  remaining  unatVected 
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bv  the  changing  positions  of  the  body,  it 
is  difficult  to  see  what  the  vestibular  appara- 
tus has  to  do  with  the  eyes.  The  business  of 
adjusting  the  visual  axes  to  the  movements 
of  the  body  and  head  would,  therefore,  be 
entirely  between  the  optic  mechanism  and  the 
cerebellum. 

Since  the  exact  anatomical  pathways  of 
the  vestibular  area  are  in  doubt,  we  are 
thrown  upon  the  expedient  of  weighing 
probabilities.  The  probabilities  are  strongly 
in  favor  of  pathways  from  the  vestibular 
nuclei  in  the  medulla  to  all  the  motor  nuclei 
in  the  central  nervous  system,  with  the  ex- 
ception of  the  nuclei  of  the  oculogyric  mech- 
anism. For  the  proper  coordination  of  this 
mechanism  the  cerebellum  does  not  stand  in 
need  oi  information  respecting  the  center  of 
gravity  of  the  eyelialls ;  that  factor  remain- 
ing constant,  the  cerebellum  can  accomplish 
the  mechanical  part  of  the  task  with  the  help 
of  the  optic  apparatus  only. 

If  this  line  of  reasoning  be  correct,  and 
the  nystagmus  in  the  case  of  our  patient  be 
a  mode  of  incoordination  of  the  nature 
of  dysmetria,  we  must  postulate  in  his  par- 
ticular case  an  injured  conduction  pathwa}- 
from  tile  cerebellum  to  the  nucleus  of  the 
sixth  nerve,  an  interrupted  ruhrci-ahducental 
tract. 

Little  need  Ije  said  about  the  nature  of 
tiie  lesion  i)ecause  little  can  be  said.  The  sud- 
denness of  the  onset  of  the  symptoms  and 
the  ajjijarcntly  small  extent  of  the  lesion 
speak  for  a  tiirombus  occluding  a  small  ar- 
tery, ijrobably  one  of  the  radicular  branches. 

The  diagnosis  of  a  single  small  lesion  in- 
volving the  left  abducens  nucleus  and  ex- 
tending in  a  narrow  lim  arnuinl  it.  is  In  ri 
certain  extent  supix/rled  by  the  suhse(|uiiit 
developments.  Jn  the  recovery  from  such  a 
lesion,  it  might  be  expected  that  the  .sym))- 
tonis  i^rfnluced  by  the  injury  of  the  parts 
about  the  jjcripliery  of  tlie  nucleus  would 
pass  away  first.  'J'his  has  ha])pened  in  tiie 
case  of  our  patient.  The  symptoms  produced 
by  the  involvement  of  the  structures  sur- 
rounding the  abducens  nucleus  jjassed  away 
in  the  order  of  their  distance  from  it.  'I'iu- 
nervus  intermedins  was  (ir.st  to  emerge;  it 


was  followed  by  the  seventh  nerve ;  the  con- 
jugate pathway  to  the  nucleus  of  the  op- 
posite internal  rectus  muscle,  as  well  as  the 
pathway  which  carries  the  impulses  of  mus- 
cular coordination,  recovered  last ;,  while  the 
most  central  part  of  the  lesion  has  left  the 
nucleus  of  tlie  abducens  nerve  permanently 
injured. 

DISCUSSIOX 

Dr.  S.A.NDS.  It  seems  to  me  that  tliis  case 
is  one  of  a  group  that  have  come  to  this  clinic 
of  late  with,  apparently,  disturbance  referable 
to  the  extra-ocular  mechanism  without  any 
other  symptoms  such  as  lieadache  or  fever 
or  more  serious  disturbance. 

A  pathological  basis  such  as  a  hemorrhage 
might  account  for  the  lesion  which  has  now  be- 
come absorbed.  I  do  not  think,  however,  that  a 
hemorrhage  in  that  area  would  give  such  a 
good  recovery.  Encephalitis  seems  a  more  reas- 
onable diagnosis. 

In  spite  of  this,  I  am  not  sure  wliellier  the 
man  has  not  a  luetic  lesion  attacking  the 
sheaths  of  the  nerves  rather  than  the  nuclei 
themselves.  I  have  never  seen  a  real  nuclear 
sixth  lesion;  1  do  not  think  lliey  arc  \'cr\' 
common.  When  yuu  think  of  Uie  [jatli  the 
sixth  nerve  has  to  travel,  it  would  seem  that 
any  meningeal  condition  there  would  certainly 
strike  it. 

Dk.  Stkonc.  /\s  to  the  location  of  the  lesion, 
tliose  who  advocate  an  external,  say  a  menin- 
geal, lesion,  overlook  the  presence  of  a  devia- 
tion of  gaze,  i.  e.,  a  paresis  of  congugate  e}'e 
movements.  The  presence  of  this  phenomenon 
compels   a   central   localization   of   the   lesion. 

Regarding  the  jjoint  raised  about  taste  being 
affected,  the  location  where  llie  ])ars  inter- 
media fibers  terminate  or  l)un(l  caiulad  is  not 
far  frdui  the  abducens  nucleus,  l)eing  siinu'- 
wlial  caudally  as  well  as  laterally  localeil  with 
reference  lo  the  latter. 

The  remarks  made  cdnccniing  vestibular 
nystagmus  ap])ear  Id  igiKJie  the  fact  thai  cere- 
bellar nyslagnms  dilTers  in  se\fral  respects 
from  the  formei'. 

l)u.  OsNATo.  It  doi's  not  seem  to  me  that 
we  ouglil  lo  indulge  in  this  sort  of  anatumical 
s|ieculalion  uiUil  everything  has  been  dune 
from  the  clinical  standpoint  to  clear  up  the 
rase.  There  is  n(i  reason  why  any  case  of  sus- 
pected   \'eslil)ular   origin    .should   not   be   sub- 


Nystai,nmis  in  a  Lesion  of  the  .\l)(lucen>  Xucleiis 


337 


jected  to  complete  I5an'in\'  investigation.  I  have 
examined  this  man's  nystagmus  and  I  am  not 
any  too  sure  tliat  it  was  of  the  type  that  we 
cHnically  recognize  as  either  vestibular  or  cere- 
bellar. There  are  three  kinds  of  nystagmus: 
One  is  due  to  jiaretic  imbalance,  which  is  very 
common.  There  is  no  telling  whether  the  man 
has  had  this  t_\i)e  of  n_\stagmus  before  this  con- 
dition commencefl.  Then  there  is  the  vestibular 
nystagmus,  and  the  cereliellar  type  that  we  see 
most  typically  in  multiple  sclerosis.  That  is 
unceasing,  even  being  present  on  fixation,  and 
is  usuall)'  rotary  and  wild.  This  man's  nystag- 
mus disa])pears  on  fixation.  It  is  only  brought 
out  on  looking  to  the  right ;  it  is  horizontal ;  it 
has  not  a  rhythmical  slow  and  ([uick  jerk.  It 
looks  very  nutch  to  me  like  a  ]>aretic  ocular 
nystagmus  due  simpl\'  to  imbalance  in  the  mus- 
cles, entirely  peripheral  in  nature.  I  do  not 
think  it  has  been  at  all  proven  that  this  is  a 
\estibular  or  a  iCerebellar  nystagmus.  I  do  not 
think  we  should  go  an_\'  further  with  the  ana- 
tomical explanations  that  have  been  advanced 
until  at  least  this  point  has  been  decided  in 
each  case  presenting  the  symptom  of  nys- 
tagmus. 

1)k.  WiUHSl.lCK.  ratluilogically  this  case  may 
be  a  luetic  one;  clinicall\-  it  falls  into  the  group 
comparable  to  posterior  cerebellar  artery 
thromboses.  I  should  think  that  this  man  was 
entitled  to  antMiietic  treatment  in  spite  of  the 
fact  that  he  liad  a  nei;ali\e  W'assermann. 

Dr.  Cornwall,  I  think  this  man  is  old 
enough  to  have  a  thrombosis  from  arterio- 
sclerosis and  it  should  not  be  considered  neces- 
sarily luetic  without  some  proof.  I  do  not  be- 
lieve that  the  underlying  patholog\-  is  from  a 
hemorrhage,  but  rather  from  thrombosis  with 
resultant  softening. 

Dr.  Casamajor.  This  was  a  thing  of  sudden 
onset  and  various  possibilities  have  been  sug- 
gested. The  (|ueslion  of  encephalitis  I  think  is 
rather  doubtful,  ll  would  be  a  small  kind  of 
cncei)halitis  to  pick  out  the  position  of  this 
lesion.  The  ([uestion  of  hemorrhage  can  also 
be  excluded.  Hemorrhage  in  the  soft  tissue  of 
the  uray  matter  infiltrates  pretty  easilv  and 
would  in\ol\e  more  than  is  seen  in  this  case. 
]")r.  ('ornwall  has  brought  u]>  the  point  of 
thrombosis.  There  is  a  fairly  large  arterv  pass- 


ing in  with  the  sexenth  nerve  to  the  sixth 
nerve  nucleus.  The  sixth  nerve  nucleus,  appar- 
ently, has  a  good  many  capillaries.  I  should 
imagine  that  a  thrombosis  might  account  for 
the  sixth  nerve  paralysis  without  necessarily 
involving  permanently  the  fibers  of  the  seventh. 

The  question  of  localization  is  another  mat- 
ter. While  one  does  not  like  to  think  of  a 
small  lesion  in  such  a  structure  as  the  sixth 
nerve  nucleus,  yet  I  think  the  burden  of  proof 
is  on  the  person  wh(j  does  not  accept  that  le- 
sion. It  would  explain  the  involvement  of  the 
motor  seventh.  Xor  do  I  think  that  the  point 
that  the  pars  intermedia  is  also  affected  is 
reall}-  well  taken  in  this  case,  because  it  was 
only  partly  affected  as  it  easily  could  be  in  such 
a  lesion.  I  think  a  sheath  lesion  is  also  out  of 
the  question.  One  could  not  think  of  a  lesion 
affecting  the  sexenth  ner\e  without  also  affect- 
ing the  eighth  and  that  is  not  the  case.  A 
lesion  large  enough  to  affect  both  the  sixth  and 
seventh  nerves  would  strike  much  more  of  the 
cerebellar  mechanism  and  give  symptoms  more 
like  cerebello-pontine  lesions. 

The  anatom\-  of  the  nystagmus  I  do  not 
think  is  a  question  we  can  discuss  too  much. 
We  have  become  too  prone  to  accept  localiza- 
tions, not  only  in  nystagmus  but  also  in  regard 
to  coordinative  eye  movements,  that  are  phy- 
siological and  not  anatomical.  This  question 
is  still  open  and  Dr.  Rosett  has  offered  us 
some  explanation  ;  but  I  feel  that  the  nystag- 
mus in  this  case  has  been  much  better  e.x- 
plained  by  I  )r.  (  )snato's  suggestion  of  a  paretic 
nystagmus. 

Nystagmus  lasts  a  long  or  a  short  time  ac- 
cording to  the  severity  of  the  pareti.c  lesion. 
.\nd  much  depends  on  the  individual  who  has 
it.  There  is  an  attempt  of  the  individual  to 
oxercome  the  resulting  diplopia  which  makes 
the  nystagmus.  This  sort  of  thing  will  continue 
until  the  individual  psychically  cuts  out  one 
image  and  reverts  to  monocular  vision.  That,  I 
think,  is  rather  a  different  thing  from  the  real 
nystagmus  due  to  difticultv  with  the  vestibular 
mechanism.  Dr.  Osnato  spoke  of  the  nxstag- 
nuis  in  multiple  sclerosis  being  cerebellar  nvs- 
tagmus.  I  am  not  in  symjiathy  with  that  view. 
The  nxstagmus  in  cerebellar  lesions  that  have 
come  in  my  ex])erience  has  been  of  the  vesti- 
bular tyiie.  The  multiple  sclerosis  nystagmus  is 
much  more  nearly  akin  to  the  fine  tremors  of 
the  late  multiple  sclerosis  than  to  cerebellar 
ataxic  movements. 
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The  associated  muscular  atrophy  in  joint 
conditions  due  to  disease  or  injury  is  a  fact 
early  and  freciuently  commented  upon.  Allen' 
mentions  references  to  this  in  the  davs  of 
Hippocrates,  but  no  serious  efforts  to  explain 
the  conditions  found  were  made  until  the 
early  part  of  the  nineteenth  century.  John 
Hunter,  in  1776,  thought  that  muscular 
atrophy  was  due  to  some  sympathetic  rela- 
tionship between  the  joint  and  the  muscles 
involved,  and  Nelaton,  in  1837,  attempted 
a  somewhat  similar  explanation.  Barker- 
gives  America  the  honor  of  first  directing  the 
attention  of  the  medical  world  to  the  condi- 
tion through  the  work  of  John  Keflex 
Mitchell,  1831-1833. 

Brown-Secjuard  in  i860  gave  reflex  irri- 
tation, acting  through  the  vasomotor  system, 
as  the  cause  of  the  atrophy  following  joint 
disease.  Sabourin  in  1873,  on  the  other  hand, 
thought  it  was  due  to  the  direct  extension 
of  inflammation  from  the  diseased  joint. 
V'ulpian's  idea  was  that  it  was  due  t(j  a  rc- 
fie.x  influence  exerted  on  trophic  nerve  cen- 
ters in  the  spinal  cord.  Charcot  later  suj)- 
ported  this  opinion.  V'altat  and  nidc,  in 
1877,  experimentally  produced  ailliritis  and 
studied  the  .sul)se(|uent  muscle  changes.  Con- 
clusive pnjof  of  the  correctness  of  the  reflex 
theory  was  furnished  l)y  Raymond,'  in  1890, 
who  in  a  series  of  expcrimenis  nn  dogs,  set 
up  arthritis  in  both  knee  joints  by  injec- 
tions of  nitrate  of  siKer  and  by  cauter\-, 
rutting  first  the  posterior  roots  of  the  Icjwer 
lumbar  and  upper  sacral  ner\es  on  <jne  side. 
lie  found  muscular  atrophy  very  m.'iiked  on 
the  side  with  the  nerve  roots  inlaci,  while 
on  the  side  on  which  the  rool^  liad  been  cnl, 
the  muscles  either  did  not  alro|ib\'  al  all,  or 
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dill  so  only  to  a  ver_\'  slight  extent.  He  ex- 
l>lained  this  difference  by  the  inability  of 
noxious  influences  to  travel  through  the  pos- 
terior roots  into  the  spinal  cord  and  act  on 
the  trophic  centers  in  the  anterior  horn  on 
the  side  on  which  these  posterior  roots  have 
been  cut ;  on  the  side  with  the  roots  uncut, 
atrophy  necessarily  occurred.  Duplay  and 
Cazin,  in  1891,  repeating  Valtat's  experi- 
ments, found  the  muscle  changes  consisted 
only  in  a  simple  decrease  in  the  size  of  the 
fibers.  Hoffa,  in  1892,  repeated  Raymond's 
experiments  and  confirmed  his  results. 

Klippel,  in  1888,  had  reported  some 
changes  in  the  sjiinal  cord  in  arthritic  mus- 
ctilar  atrophy.  None  of  the  observers  had 
been  able  to  discover  anything  abnormal  in 
either  the  spinal  cord,  or  the  nerves  or  mus- 
cle nerves.  Forsbrook'  in  a  dissertation  on 
osteo-arthritis,  is  of  the  opinion  that  the 
muscle  atrophy  is  ctintingent,  first,  on  the 
discontinuance  of  physiologic  activit\-  neces- 
sitated by  the  diseased  state,  and  second,  on 
a  neuritis  following  the  affection  of  the  ar- 
ticulation, (lower  poiiTts  out  that  disuse  alone 
cannot  explain  the  atropliv  bccattsc  the  re- 
sults of  distise  are  gcncralh  trilling  and 
tai'(l\,  and  moreover  that  otlici"  niiisclcs  ot 
the  limb  of  which  nio\eincnts  ai'c  sus]icn(lcd 
lo  some  extent,  show  no  atrophy.  In  |8()(S, 
Acliard  and  l,e\\  repoilcd  linding,  in  this 
disease,  atroiiby  of  cells  of  the  anterior  horn 
of  the  spinal  cord.  Mignot  and  Mall\"',  in 
1900,  as  a  rcsnll  of  their  experiments  on 
dogs,  found  on  the  side  of  the  muscular 
.alrophy,  a  dimiinidon  of  (he  mnnbci'  ni  <'ells 
in  the  anterior  lioni  thronglioul   the  lumbar 
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and  used  the  finer  histolofi^ic  methods  iiUni- 
duced  since  Raymond's  time.  He  found,  a-- 
soon  as  the  inflammatory  reaction  follcjwinj; 
the  injection  of  the  irritant  had  sul)sided.  in 
cases  without  root-cutting,  a  (hminution  in 
size  of  the  muscles  on  the  extensor  surface 
of  the  limh.  In  some  cases  as  much  as  ()  cm. 
difference  was  noted  in  the  thiji^hs  of  the  two 
sides.  I'^aradic  irrital)ility  w;is  retained  hut 
was  slightlv  reduced  on  the  affected  side. 
There  was  simple  reduction  in  size  of  the 
fibers,  the  space  between  them  being  greater 
than  normal.  The  fibers  preserved  their  stri- 
ations  and  neither  increase  in  muscle  nuclei, 
nor  any  jjathological  conditions  in  the  nerve 
endings  was  found.  The  |)eri])heral  nerves 
showed  no  change  l)\  eilher  the  W'eigerl  or 
Marchi  methods. 

The  atrophy  was  most  marked  on  the  side 
with  intact  nerve  roots.  As  the  animals  were 
very  much  emaciated  the  muscle  fibers  were 
smaller  on  both  sides  with  e(|ual  absence  of 
change  in  the  nerves,  with  the  exception,  of 
course,  of  the  ascending  degeneration  on  the 
side  of  the  spinal  rcn-d  on  wliirh  the  ])oster- 
ior  roots  had  been  cut.  I'lie  lower  part  of  the 
spinal  cord,  particul;irl\  the  fnurth  ;ind  fifth 
lumbar  segments,  in  tlie  former  of  which 
Parhon''  located  cells  of  origin  of  anterior 
crural  and  obturator  nerves  which  su])pl\' 
the  anterior  niuscKs  ;ind  the  knee  joint,  was 
care  full  V  e.xamined.  but  nni  due  I'ell  could 
be  foiuid  which  shewed  axnnal  degeneratii  m. 
Tile  l.'irge  cells  nf  the  anterior  bcirn  were 
carefulh'  counted  .lud  differences  in  the  l\\'> 
sides  from  i.j,  tn  7  i)er  cent  were  fnund.  but 
a  further  count  of  all  the  .-interior  Iktu  cells 
ga\'e  figures  essentialK'  the  s;une.  This,  to 
Allen's  mind,  raised  the  ((uestion  of  the  ])os- 
sible  normal  variation  in  the  mmil)er  of  cells 
of  the  two  sides  of  the  spin;d  cord. 

Nathan'  in  lyih  pointed  out  the  ;issocia- 
tion  of  symptoms  referable  to  the  nerve 
system  with  l)oth  acute  and  chronic  joint 
disease,  lie  deprecates  the  fact  th.it  most 
writers  are  content  to  follow  Charcot  in  his 
view  that  neural  symptoms  are  due  to  the 
reflex  influence  of  the  arthropathy.  He  con- 
cedes that  the  atrophy  and  hypertonia  may 
properly  be  attributed  to  reflex  action,  but 


adduces  e\  idence  to  show  that  the  cases  of 
nmscuLir  atrophy  and  spasticity,  vasomotor 
changes  and  disturbed  sensation,  are  directly 
associated  with  the  underlying  morbid  i)ro- 
cess.  He  has  found  in  acute  stages  of  i)ol\- 
arthritis  spastic  atrophic  i)henomena.  tran- 
sient in  some,  more  or  less  permanent  in 
others,  evidently  not  of  reflex  origin.  In 
some  cases  he  found  only  neuronuiscular 
phenomena:  in  others  symptoms  referable  to 
irritation  of  sensory  nerves — hyperesthesia, 
radicular  and  lancinating  pain,  and  occas- 
sionally  vasomotor  and  trophic  skin  disturb- 
ances (localized  hyperhidrosis,  glossv  skin 
and  edema)  were  present.  In  man)-  cases  he 
found  muscular  atrophy  and  spasticity  with 
the  joint  disease  insignificant,  the  disability 
due  to  muscle  atrophy  and  permanent  mus- 
cular shortening.  His  experimental  work 
points  to  the  symptoms  as  being  due  to  rad- 
icular or  spinal  irritation  or  compression, 
caused  by  the  altered  mechanical  condition  in 
the  epidural  space  and  intervertebral  notches, 
with  no  actual  involvement  of  the  nerve 
system.  He  emphasizes  the  general  infections 
which  give  rise  to  these  conditions,  often 
o\erlooked  in  the  history  of  the  case  and 
therefore  .giving  the  case  the  appearance  of  a 
chronic  progressive  disease.  His  experiments 
on  dogs,  which  he  inoculated  with  strepto- 
cocci, showed  vertebral  changes,  endosteal 
sul)])eriosteal  inflammation.  concomitant 
with  sterile  intra-.  ]>eri-  .-uid  ])ara-articid,-ir 
exudates.  In  the  spine  this  exudate  whicii  in- 
\ol\ed  the  epidur.-d  s[)ace  ;uul  \ertet)r,-d 
noiehes  w;is  of  such  a  nature  thai  it  uuist 
jierforce  h,-ive  caused  spina!  rod  irritation  or 
compression.  In  some  the  exuilale  was  finally 
;il)sorbed.  in  others,  permanent  connective 
tissue  changes  occurred.  The  spinal  lesions  in 
the  dogs  experimented  upon  were  the  same 
.-IS  in  the  peripheral  joint  lesions.  He  reasons 
thus:  Since  the  peripheral  joint  lesions  in 
m.ui  ;md  dog  are  absolutely  analogous,  and 
we  have  no  reason  to  believe  that  the  bones 
and  jieri-articular  structures  of  the  spine  in 
m.ui  react  differently  to  deleterious  influ- 
ences than  do  those  of  the  skeleton  generally, 
we  may  assume  that  the  vertebral  and  epi- 
spinal  morbid  conditions  in  man  are  analo- 
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gous  to  those  demonstrated  in  the  dog. 
Hence  he  conr'udes  that  the  neurological 
symptoms  described  as  associated  with  ar- 
thritis point  to  the  involvement  of  the 
spinal  column  in  the  morbid  process.  The 
vertebral  changes,  consisting  of  endosteal 
and  subperiosteal  inflammation,  have  led 
to  epidural  and  perispinal  exudations  caus- 
ing irritation  or  slight  spinal  compression. 
These  changes  may  or  may  not  be  per- 
manent, differing  in  distrilnition,  intensit)- 
and  permanency  depending  on  the  distribu- 
tion, intensity  and  sequelae  of  the  epidural 
and  perispinal  processes.  The  infection  need 
not  necessarily  be  of  a  suppurative  character 
and  may  or  may  not  produce  nerve  symp- 
toms, such  a  result  Ijeing  due  to  difference  in 
location,  not  to  difference  in  the  morbid 
condition. 

The  ftjllowing  case  is  interesting  both  Ije- 
cause  it  bears  on  the  c|uestions  discussed 
above  and  because  of  simulation  of  an  anter- 
ior crural  and  obturator  neuritis.  Were  it  a 
typical  case  of  neuritis,  we  could  supply  a 
rational  e.\|)lanatii>n  of  the  muscular  atrophy 
on  that  basis,  but  the  clinical  aspect  of  the 
case  warrants  only  the  diagnosis  of  muscu- 
lar atrophy,  sccondar\-  to  artiiritis  of  the  left 
hip,  witli  paresis  or  partial  paralysis  of  the 
nnisclcs  supplied  Ijy  the  anterior  crural  and 
obturator  nerves. 

History.  A.  F.,  male,  of  ( Icrman  e.xtrac- 
tion,  aged  fifty-six,  a  butclier  lay  occupation, 
widower,  careworn  and  a|)parently  in  pain, 
presented  iiimself  al  the  nerve  clinic  of  the 
Post-(iraduate  llii>pilal,  .Xeun (logical  De- 
partment, on  January  17,  i')_'i.  with  the  fol- 
lowing complaints:  pain  in  the  left  groin, 
pain  in  the  left  hip  region,  pain  in  right 
ankle  region  and  pain  and  (lifficuU)  in 
walking.  Mis  first  syniiitunis  dated  ha(l< 
three  years  and  began  witli  sliglit  ]jriin  in 
the  left  thigh  anteriorly.  The  onset  was 
gradual  and  the  disease  became  continuall\' 
worse.  At  that  time,  liis  pain  occurred  .ihniu 
three  or  four  times  a  week  and  lasted  biU  .1 
few  hours.  It  was  of  a  sharj)  siiooting  char- 
acter going  riglit  througli  liis  leg.  The  course 
of  the  pain  was  from  the  left  groin  to  a  little 
below  the  knee-cajj  of  the  left  leg.  1  le  would 


have  to  discontinue  his  work,  go  home,  and 
lie  down  in  bed.  The  next  da\'  the  pain  was 
generally  better.  Perhaps  he  would  be  able  to 
work  from  morning  until  exening  on  some 
days,  but  in  the  evening  the  pain  would  iie- 
come  very  severe  and  the  only  comfort  he 
could  secure  then  would  be  to  lie  quietly  in 
bed  with  his  legs  stretched  out.  No  form  of 
medication,  no  amount  of  hot  applications  of 
^■arious  sorts,  would  aff'ord  him  as  much  re- 
lief as  getting  to  bed.  At  the  onset  of  his  di  f- 
ficulty.  he  would  limp  a  little,  but  no  con- 
siderable difficulty  in  walking  was  exper- 
ienced until  abottt  one  year  ago  when  he  be- 
came conscious  of  the  fact  that  his  left  leg 
was  weaker  than  the  right,  the  main  weak- 
ness being  in  the  upper  thigh.  This  progres- 
sively increased  until  to-day  it  is  difficult  ft)r 
him  to  get  along  without  a  cane.  He  also  no- 
ticed a  difference  in  the  size  of  the  two 
thighs  about  six  months  ago.  He  prefers 
standing  most  of  the  time.  He  finds  no  com- 
fort in  sitting.  When  sitting,  he  selects  the 
edge  of  the  chair  and  sits  down  sidewards  on 
the  right  buttock.  When  sitting  and  stretch- 
ing his  left  foot  (i.  e.,  hips  partially  flexed) 
the  pain  begins  in  the  anterior  thigh  region. 
When  lying  down  it  eases  up  a  little.  In 
getting  up  he  experiences  more  difficultw 
Sometimes  after  struggling  to  iiis  feet,  he 
can  hardly  walk.  He  often  has  to  hold  on  to 
the  bed  or  use  a  chair  to  reach  the  cupboard 
or  sink.  The  continuous  pain  is  of  a  burning 
or  tearing  nature,  occasionally  it  feels  shock- 
like, especially  after  a  strain,  pull  or  misstep. 
It  is  severe  in  rainy  or  cloudy  weather,  and 
he  claims  to  he  able  to  foretell  the  character 
of  the  weather  by  the  severity  of  his  pains. 
I)urnig  the  .actual  .storm  or  rain  the  pain  lic- 
loinr^  ;i  lilllc  Icss  severe.  He  further  com- 
plains lli.it  llie  left  K'g  and  fool  are  colder 
than  lln'  I'iglil.  About  two  yrars  ago  he  had 
a  ])eculiar  sensation  as  of  ;inls  cri'cping  up 
and  down  the  leg.  Il  lasted  fo|-  ;i  few  months 
,111(1  iliough  more  se\  ere  on  ihc  left,  was  also 
presenl  on  (he  right  (high  and  leg,  lasting 
one  to  three  (|u;irlers  of  an  hour  at  a  time. 
I  lis  ]iast  hisloi-y  is  jjractically  neg.alive.  To 
his  knowleclge  he  was  normally  horn,  hre.asl- 
fed,  had  the  usual  diseases  of  childhood  ;md 
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was  particularly  subject  to  sore  throats. 
About  fifteen  years  a};^o.  he  had  an  attack  of 
pneumonia  which  left  him  in  verv  poor 
health.  In  one  year  he  had  recuvered  his  for- 
mer state  of  good  health  and  has  enjoyed  it 
until  three  years  ago.  lie  denies  any  venereal 
infectiiiii,  and  denies  lues  by  name  and 
sym])tiim.  lie  was  a  \  er\-  hea\\'  meat 
eater,  eating  large  i|uantities  three  times 
a  day  U])  to  the  f)nset  of  his  illness.  He  never 
suffered  a  typical  attack  of  gout  nor  had  any 
trauma  or  temperature  during  the  course  of 
his  illness.  To  his  recollection  there  has  nc\  er 
been  any  trauma  to  his  left  hip.  He  was  ac- 
customed to  sexeral  wbiske\s  and  snuie 
glasses  of  beer,  uj)  to  tiie  onset  of  his  illnos. 
Since  then  he  only  imbibes  an  occasional 
glass  of  beer  and  has  four  cui)s  of  coffee  or 
cocoa  per  day.  His  sleep  is  very  poor,  he  is 
restless  and  nervous.  His  appetite  is  good, 
thirst  moderate;  urinary  history  negative, 
voiding  normal  amounts  with  an  occasional 
nocturnal  urination;  bowels  regular;  jjotency 
and  habits  are  normal.  His  sexual  life  is 
limited.  He  had  been  married  only  five  years 
when  he  was  widowed.  His  wife  had  no 
jjregnancies  during  that  time.  His  family 
history  is  negative  on  both  his  paternal  and 
maternal  sides,  particularly  in  reference  to 
diabetes  rmd  ner\'ous  affections,  lie  has 
weighed  at  best  Kio  lbs.  To-dav  be  weighs 
150  lbs.  lie  b;is  had  no  operations,  and  gives 
no  history  of  injury,  fracture,  dislocation  or 
disease  of  the  vertebrae.  .\n  examination  on 
March  25th  gave  the  same  clinical  findings 
as  below  described.  His  history  then  referred 
to  pain  directly  at  the  left  hip,  running  to 
the  left  groin  for  iIk-  jiast  two  months. 

r.xaiiiiuat'hiii.  .  Ihiicniuil  attitudes  and  dc- 
jorniilics:  lb'  bold-  hi-  left  leg  stiflly,  bear- 
ing bis  we'igbl  on  the  I'ight. 

(iait.  lie  walks  in  such  a  manner  ;is  to 
avoid  bending  his  knee,  his  left  leg  held 
stifH}-  has  a  pendulum  motion.  The  patient 
states  that  be  steps  oft'  the  car  backwards  and 
when  going  down  stairs  does  similarly. 

Cixirdiiiatinn.  I'aiient  is  right-handed  and 
performs  the  ecpiilibratory  tests,  finger-to- 
nose,  and  finger-to-linger,  normally.  The 
heel-to-knee  test  on  the  left  is  painfully  per- 


formed but  shows  no  ata.xia.  There  are  no 
adiadochokinesis,  dyss\nergia  or  dysnietria. 
Skilled  acts  are  normally  performed.  No  ab- 
normal involuntary  movements  are  noted. 
Deep  reflexes  are  normal.  Attention  is  called 
to  the  fact  that  his  knee-jerks  are  marked  2. 
=  normally.  No  ankle  clonus  was  elicited. 
.\  possible  difference  in  the  cremasteric  re- 
flexes is  noted,  the  left  being  slightly  less 
active.  Of  the  superficial  reflexes,  the  ab- 
dominals of  the  right  side  are  not  elicited. 
This  perhaps  may  be  explained  In-  the  laxity 
of  the  abdomen  on  that  side  and  also  by  the 
presence  of  an  interesting  tumor,  situated  in 
the  upper  and  lower  abdominal  c|uadrants. 
It  is  fusiform  in  shape,  about  6  inches  in 
length,  2i^  inches  in  breadth,  feels  like  fat 
or  omentum,  moves  with  respiration  and  is 
not  attached  to  the  skin.  It  seems  to  be  at- 
tached to  the  external  border  of  the  left  rec- 
tus muscle,  and  gives  an  impulse  on  cough- 
ing, but  not  more  than  the  impulse  recorded 
on  the  right  side. 

Muscle  Strcuytli.  The  patient,  it  should 
be  noted,  has  been  a  powerful  man  and  was 
accustomed  to  lifting  heavy  weights  of  meat. 
His  muscle  strength  over  trunk  and  upper 
extremities  seems  to  be  normal.  In  the  lower 
extremity  the  left  thigh  muscles  are  affected. 
Flexion  of  the  thigh  on  the  left  is  performed 
with  difliculty  and  pain,  evaluated  at  5. 
=  movement  limited  in  extent.  Extension 
and  abduction  are  apparently  normal.  Ad- 
duction is  slightly  ini])aired.  Flexion  of  the 
leg  is  normal.  Flxtension  of  the  leg  is  im- 
paired, graded  5.  The  feet  and  toes  seem  to 
be  normal  in  plantar  extension,  ami  jjlantar 
Ikxion  :  for  .lixluclion  and  adduction  this  al- 
so hold>  true.  This  seems  to  point  very  mark- 
edl\  to  inip.iii-mcnt  of  the  motor  power  of 
the  iliopso.i-,,  sartorius  and  <|uadriceps  imis- 
cles  supplied  iiy  the  anterior  crural  ner\e. 
and  to  a  lesser  degree  to  involvement  of  the 
pectineus  and  the  abductor  muscle  group, 
the  longus,  brevis,  and  magnus,  supplied  b\' 
the  obturator  nerve.  There  is  present,  besides 
the  marked  atrophy  of  the  anterior  thigh 
nmscles,  an  asst)ciated  hyi)otonus  and  soft- 
ness of  the  muscle  structure. 

Muscle  Status.   Tile  measurements  of  the 
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thigh  at  two  points  of  greatest  circumfer- 
ence show — right  18I2,  left  lyj^i  inches;  at 
another  point — right  19' 2.  left  18V4  inches. 
Electrical  test  shows  diminished  excitabilit\ 
and  no  changes  in  polarity  in  the  anterior 
crural  and  adductor  group  muscles. 

Xo  reaction  of  degeneration  is  present  in 
any  muscle. 

No  abiWDiial  associated  iinn'ciiiciits  arc 
noted. 

Sensory.  The  general  sensory  examina- 
tion is  practically  negative.  A  very  slight 
hypesthesia  over  the  internal  surface  of  thigh 
and  leg  on  the  left  side,  measured  by  the 
Strong  esthesiometer.  shows  ^  inch  varia- 
tion from  the  normal  (which  corresponds  to 
the  area  of  the  saphenous  longus).  There  is 
no  sensory  disturbance  o\er  the  pubic  region 
and  sexual  appendages. 

Cranial  ncrz'c  c.raiiiiiiatioii  discloses  no 
pathological  findings.  In  tests  for  intelli- 
gence, emotion,  attention  and  memory  he  re- 
sponds normally. 

Systemic  E.vaiiiiitatioii  discloses  that  the 
left  leg  and  thigh  are  slightly  colder  than  the 
right;  the  skin  appears  smooth  and  glossy. 
His  cardiovascular  condition  shows  his  pulse 
rate  80  per  minute ;  the  heart  sounds  normal. 
His  blood  ])ressure  is  150/80.  There  is  pres- 
ent a  pulsation  of  both  dorsalis  pedis  arteries 
and  a  marked  pulsation  of  the  left  femoral 
artery.  The  respiratory  tract  is  negative. 
Gastrointestinal  tract  discloses  the  hernia 
or  tumor  mentioned  above,  with  difference 
in  opinion  as  to  its  nature.  His  teeth  are  fair, 
showing  some  pyorrhea,  fjcnito-urinary  ex- 
amination di.scloses  inguinal  hernia.  Skele- 
tally  he  shows  the  left  foot  slightly  flat.  I\ec- 
tal  examination  is  negative. 

The  Surgical  Department  of  tiic  Tnsl- 
Graduate  Medical  School  and  Hospital  re- 
ported on  the  abdominal  tumor  as  f(jllo\vs: 
"A  positive  diagnosis  seems  to  be  impossible. 
The  division  is  between  a  lipoma  of  the  ab- 
dominal wall  and  a  hernia  into  llu-  abdomi- 
nal wall." 

Examinations  of  urine  1/25/21  and 
2/1 9/2 1  vvere  negative.  VVassermann  test  Ijy 
the  Department  of  Health,  N.Y.C.,  2/21/21, 
was    negative.     Koentgen-ray    examination 


shows  the  bodies  of  the  vertebrae  narrow  in 
their  vertical  diameter,  and  proportionately 
wide.  The  vertebral  discs  are  proportionately 
widened.  There  is  no  evidence  of  erosions 
or  necrosis  and  the  above  described  condi- 
tion is  considered  probably  congenital. 
Radiographic  examination  of  the  left  hip 
shows  the  characteristic  changes  of  a  hyper- 
trophic osteo-arthritis.  The  interarticular 
space  is  narrow,  the  articular  border  rough- 
ened and  sharpened.  Since  this  condition 
does  not  appear  to  exist  on  the  right  side,  it 
is  suggested  liy  tlie  A'-Uay  Department  that 
the  condition  on  the  left  side  is  due  to  an 
old  injur}-. 

CONCLUSIONS 

Conscious  of  the  fact  that  some  of  the 
factors  that  warrant  the  diagnosis  of  anterior 
crural  and  obturator  paralysis  are  lacking, 
we  feel  that  many  points  have  been 'brought 
out  in  faxnr  of  die  involvement  of  the  mus- 
cles sui)[)lied  by  these  nerves.  Among  these 
are  the  weakness  of  the  iliopsoas,  sartorius, 
and  quadriceps,  atrophy  of  anterior  thigh 
muscles,  the  electrical  changes,  the  history 
and  the  location  of  sensory  findings.  The 
cause  of  the  primary  involvement  must  re- 
main in  doubt.  It  is  certain  that  there  is  no 
history  of  trauma  to  the  hip.  nor  any  frac- 
ture or  dislocation  of  the  vertebral  column, 
nor  of  any  rectal  condition  that  is  palpable. 
The  c|uestion  of  chronic  alcoholism  and  more 
particularly  of  a  gouty  or  rheumatic  diathe- 
sis, favoring  the  left  thigh  througli  sonic  oc- 
cupational or  oilier  faclor,  making  the  lelt 
(high  the  "locus  niinoris  resislenliae,"  must 
be  held  in  mind.  (  )n  llie  point  of  pathology 
the  (|uestion  arises  whetlier  a  very  slow  peri- 
neuritis or  interstitial  neuritis  had  not  taken 
place,  resolving  before  radical  structural 
changes  had  occurred  in  (lie  |i.iieiuiiyni;i. 
The  symptoms  are  mainly  motor,  1ml  there 
is  a  possibility  that  the  paresthesia  of  two 
years  ago  was  the  condition  called  "meralgia 
paresthetica."  On  the  point  of  diagnosis,  it 
would  be  \'erv  dinirull  (o  differentiate  the 
HinM-lc  romlilion  from  ;i  beginning  progres- 
sive   iniiscniar   alropliy    sa\'e    for   the  active 
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knee-jerk.  From  chronic  poliomyelitis  it  is 
differentiated  by  the  fact  that  the  knee-jerk 
is  present.  The  absence  of  fibrillary  twitches 
and  the  electrical  chan^^es  also  speak  ajjainst 
that  condition.  Tabes  dorsalis  and  dementia 
paralytica  often  give  hypertrophic  changes 
in  the  knee  and  ankle  joints,  but  can  be  read- 
ily excluded  in  this  case.  Syringomyelia  gives 
hypertrophic  enlargement  of  the  extremities 
of  bones  with  muscular  atrophy  but  the  lo- 
cation and  lack  of  sensory  dissociation  speak 
against  this  condition. 

Some  cases  of  psyclu)neurotic  arthralgia 
are  associated  with  a  higher  degree  of  mus- 
cular atrophy  than  is  commonly  seen  from 
simple  inactivity,  but  the  psychological  make- 
up and  definite  organic  findings  readilx'  ex- 
clude this  possiI)ility.  There  remains  the  so- 
called  "refiex  atroph}"  to  explain  the  muscle 
affection.  Charcot  spoke  of  the  influences 
from  the  inflamed  joint  as  producing  ;i  sort 
of  inertia  or  stufjor  of  the  cellular  elements, 
and  others  have  assumed  a  so-called  "dy- 
namic alteration"  in  the  cells  of  the  anterior 
horn.  Lorenz*^  holds  that  a  nniscle  maintains 
its  nutrition  principally  because  the  peri- 
pheral neuron  is  intact.  There  are  no  special 
trophic  nerves  as  far  as  is  known  and  the 
nerve  centers  do  not  spontaneously  exert  a 
trophic  influence,  but  nuist  be  stimulated 
from  the  periphery  and  from  the  center  in 
order  to  do  so.  The  cutting  oft'  of  voluntary 
influences  may  thus  result  in  a  diminution  in 
size  of  the  nuiscle,  as  in  the  atroph)-  some- 
times observed  after  a  cerebral  lesion.  Simi- 
larly in  the  muscle  atrophy  following  joint 
diseases  or  injury  we  uv.iy  analyze  several 
factors.  First,  the  limb  is  held  in  a  fixed 
position  more  or  less  and  produces  atrophy 
from  di.su.se.  Second,  the  greater  or  less  re- 
duction in  the  number  of  the  habitual  stinudi 
to  the  nerve  centers  takes  place  and  the  mus- 


cle is  apt  to  suffer.  W'e  have  no  history  nor 
findings  pointing  to  eft'usion  into  the  joint, 
so  we  may  eliminate  the  overstretching  of 
the  nuiscle  and  pressure  which  may  have 
been  a  factor.  There  is  a  possibility  that 
tile  toxic  substance  produced  in  the  in- 
flamed joint  may  have  an  unfavorable  ac- 
tion on  the  muscle,  directly  selecting  cer- 
tain groups  of  muscles  through  their  offer- 
ing a  point  of  least  resistance.  Direct  ex- 
tension from  the  joint  may  be  suggested, 
but  no  trace  of  such  activity  can  be 
fiiund.  Hilton's  law  points  to  the  simi- 
lar innervation  of  the  joint  and  the  mus- 
cles moving  that  joint.  The  muscle  tonus  of 
the  quadriceps  extensor  depends  on  impulses 
which  are  carried  back  to  the  spinal  cord  by 
the  afferent  fibers  of  the  anterior  and  ob- 
turator nerves  which  include  fibers  from  the 
knee-joint.  In  our  case  there  is  a  flabbiness 
and  lack  of  tone  of  the  extensor  nuiscles.  The 
tone,  however,  is  not  entirely  absent,  for  the 
knee-jerk  is  present;  in  fact  is  fairly  normal. 
This  is  due  to  the  fact  that  impulses  arising 
from  the  synovial  membrane  of  the  knee- 
joint  can  pass  to  supply  the  muscle  partially, 
'i'hough  the  reflex  influence  from  the  in- 
flamed joint  acting  on  the  nerve  centers  in 
the  spinal  cord  may  not  completely  satisfy  us 
as  being  a  factor  in  the  muscle  atrophy, 
nevertheless,  we  cannot  totallv  disregard  it. 
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TWO  CASES  WITH  SIGNS  OF  INCREASED  INTRACRANIAL 

PRESSURE  PRESENTING  UNUSUAL  ROENTGEN 

FINDINGS  IN  THE  CRANIUM 

Bv  SAMUEL  P.  ROCK,  :\1.D. 

NEW    YORK    CITY 

The  writer   feels  wnrranted  in  reporting-  of  the  left  face  were  implicated  (involuntary 

these  two  cases  not  only  because  of  their  lui-  closure  of  the  left  eye — orbicularis  palpebra- 

usual  clinical  interest  and  the  noteworthy  rum).  The  facial  involvement  lasted  just  one 

roentgen  findings,  but  also  because  of  the  day. 
practical  conseciuences  incident  to  the  diag-  No  pain,  unconsciousness,  di/./.incss,  head 


nosis. 

Case  L  .lii  instaiuc  of  cortical  c/^ilcpsy  is 
described  -zvitli  extensor  jiioz'ciiicnts  of  the 
left  upper  and  lo-a'er  cxtroiiitics  and  left 
face,  associated  with  an  uiitisiial  roentgeno- 
gram   of    the    calvarinni    {intracranial    os 


ache  or  mental  confusion  attendetl  any  of 
these  attacks,  which  were  of  very  frequent 
occurrence  (five  to  eight  an  hour). 

.Vt  the  onset,  during  severe  attacks,  some 
speech  difficulty  occurred,  which  was  not  in 
the  nature  of  an  aphasia  or  anarthria;  this 


/eo»Ha.'').  The  disappearance  of  all  symptoms  has  since  disappeared.  The  attacks  occur  at 

li'ithoiit  operatize   intervention,  the   results  night  and  frecjuently  awaken  him.  There  are 

of  physical  and  njentgenographic  re-exami-  no    other    subjective    complaints.    He    has 

nation  three  months  after  the  onset,  together  never  had  anything  like  this  before. 

with  the  therapeusis  employed,  are  of  un-  Physical    Examination.     Special     senses, 


usual  interest. 

The  patient  is  a  white  man,  twenty-five 
years  of  age,  whose  history  follows. 

Habits.  Irrelevant.  Nn  .-Llcoholic  or  drug 
addiction. 

Faniilv  llislor\.  Negative.  No  one  in  the 


negative.  Skin  and  mucous  membrane,  nega- 
tive. Two  interesting  congenital  anomalies 
are  present;  one  is  a  peculiar  disposition  of 
hair  on  the  forehead,  i.e.,  instead  of  the 
usual  convex  line  which  marks  the  begin- 
ning- of  the  hair  on  the  forehead,  there  is  a 


family  has  had  an  illness  similar  to  the  one     peak  or  promontory  of  hair  jutting  forth  in 


afflicting  the  patient. 

Previous  History,  lie  had  "yellow  jaun- 
dice" seven  years  ago,  malaria  twice  while 
in  service  in  the  Philippines;  "rheumatism" 
in  the  left  ankle-joint  of  unknuwn  cause, 
eight  years  ago.  A'*'  liisim-y  of  linnl  injury. 
Venereal  disease  denied. 

Present  History  'I'he  iiatienl  was  ad- 
mitted to  the  U.  S.  A.  I5ase  Hospital,  (amp 
.Vlerritt,  N.  }.,  Dccem1)er  6,  1918.  l-or  tin- 
previous  nine  days,  the  ]jalienl  had  been 
subject  to  attacks  of  tunic  ninM-li-s]iasm. 
The  c;nset  was  sudden,  with  no  ascerlainabli- 
cause.  At  first  the  .s|)asm  was  limited  \n  ihr 
extensor  nuiscles  of  iln-  left  aim,  fnrcui-in 
and  hand.  About  d-n  Iimim,  .-ificr  ilir  muscI, 
the  exten.sfjr  nuiscles  ol  iIh-  Idi  thigh  also 
became  involved;  the  ne.xi  il.iy,  the  nuiscles 


the  middle  of  the  forehead,  making  a  V- 
shai)ed  border  uf  the  hair  line.  'Hie  other  is 
a  malfciniialiiHi  ut  the  tragus  id'  the  left  ear, 
— upon  the  usual  slniclure  tliere  is  super- 
imposed a  small  su])enuinier;try  foniiation. 

ya.s'snlar  System.  Negative.  lUood  pres- 
sure, S.  146;  I).  84.  During  an  attack  it  was 
S.  1  56 ;  I ).  ()0. 

Heart  and  l.umjs.  Normtil. 

Tlie  tciii|icralure,  pulse  and  respiratory 
rates  were  normal  during  the  sixteen  days 
coiistitiiling  the  first   period  of  observation. 


The  .Ulack. 
Ijcaird  ;ill;i(-ks 


OOICAI.   h.NAM  IN  A'I'ION 

'I'lif  patient  li;is  frcipient,  re- 
il'  Idiiic  muscle  s|)asiii.  With- 
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out  any  aiua,  (he  extensor  muscles  of  the 
left  arm,  furearni  and  fingers  become  in- 
volved in  a  tunic  spasm,  followed  very 
quickly  I)\'  itnuKument  of  the  extensor  mus- 
cles of  the  left  thigh.  The  extensor  nuis- 
cles  of  the  left  arm  and  forearm  stiffen,  the 
fingers  straighten  out,  and  become  hyper- 
extended,  and  the  left  thuml)  becomes  ad- 
ducted;  a  gradual  outward  rcilatiim  df  IJiis 
extreniit}'  through  an  arc  of  almut  45  '  also 
takes  place.  Following  quickly  upon  the  up- 
per extremity,  the  quadriceps  extensor  of 
the  left  thigh  goes  into  a  tonic  spasm  and 
the  leg  becomes  involuntarily  extended  on 
the  thigh.  No  facial  involvement  occurs ; 
during  the  seizure  he  is  able  to  move  all  the 
muscles  of  his  face  with  ease.  The  entire 
seizure  is  over  in  si.x  to  ten  seconds.  Follow- 
ing it  the  patient  complains  of  a  distinct 
numbness  in  the  ])arts  affected,  less  in  the 
thigh  than  in  the  fnix'ariii.  lie  has  from  six 
to  eight  attacks  an  hdiir. 

Motor.  Tile  strength  in  tiie  left  triceps, 
deltoid  and  in  iefl-iiand  muscles  (grip)  is 
very  slightl)-  diminislied.  The  patient  is  of 
magnificent  muscular  development,  reveal- 
ing no  other  motor  disturl)ances. 

Sensory.   No  objective  disturljances. 

Reflc.vcs.  Those  of  the  forearm,  biceps, 
and  triceps  are  quite  exaggerated,  more  so 
on  the  left  side.  Piolii  .\chilles  tendon  jerks 
are  increased  and  e(|ual:  liotli  knee-jerks  are 
exaggerated,  the  left  dislincll\  more  so.  No 
ankle  clonus;  no  llabiiuski  or  allied  rellexes; 
no  Hoffman  digital  reilex  ;  no  abdominal  re- 
fle.xes.  Right  cremasteric,  present;  left,  ab- 
sent. 

No  Romberg.  Xo  astereo,i.;nosis.  No  adia- 
dochokinesis. 

Cranial  Xcrr'cs.  Eyes:  the  pupils  are  reg- 
ular, equal,  round,  and  react  to  light.  There 
is  slight  lateral  nystagmic  twitching  of  the 
eyes.  I"\uidi:  right,  nnrnial;  lel'l,  ^hMW^  a 
myopic  refraclinn  errdr,  .Media:  normal.  \o 
hemianopsia.  Hearing:  nni-m;d.  Xn  cranial 
nerve  abnormalities, 

Scrol(i<iy  anil  l.aluiratcrv  I'ata.  Lumbar 
puncture  revealetl  a  clear  lluid  under  \ery 
little  pressure;  the  fluid  stopped  running  af- 
ter about  I  cc.  was  obtained,  this  amount  be- 


ing entireh'    consumed    in  performing   the 
Wassermann  reaction  which  was  negative. 

Blood  IVasscrniann.  Negative. 

Blood  Count.  Red  corpuscles,  4,4(Xj,ooo; 
wliite  corpuscles,  9,600. 

Differential  Counts 
Polymorphonuclears 

Xeiilrophiles  70  per  cent 

i'.i'sinM|ihiles  6  per  cent 

Small  mononuclears  18  per  cent 

Large  mononuclears  5  per  cent 

Transitional  leucocytes  i  per  cent 

h'efeated  Urinalysis.  Negative 

Roentgen-Ray  Findings.  A  mass  ha\ing 
almost  bone-like  density  extends  downward 
and  forward  just  anterior  to  the  junction  of 
the  frontal  and  parietal  bones.  This  mass  ap- 
])ears  to  lie  dipping  into  the  longitudinal  fis- 
>ure.  and  is  about  4I/2  cm.  deeji  .and  1  '  j  mm. 
in  width. 

.S'ul>seqiient  Course.  Re-examination  De- 
cember 17,  i()i8,  reveals  the  same  findings 
that  the  former  examination  disclosed,  with 
the  following  exceptions:  bilateral  ankle  clo- 
nus; defuiite  n\st:ignuis  on  looking  to  the 
right,  none  to  the  left.  Recently  the  severer 
seizures  have  been  .'i>siiciated  with  tonic 
spasms  of  the  left  face. 

After  December  20th,  the  seizures  grad- 
ually became  less  fre(|uent,  until  by  Decem- 
ber 23rd  they  ceased  altogether.  .\t  ihi-  time 
he  was  transferred  to  another  military  hos- 
jiital  ;m(l  was  not  seen  again  until  March  _'i, 
1919.  In  the  three  months  (December  to 
March)  he  had  had  no  seizure  and  had  been 
in  excellent  health.  During  that  period,  his 
blood  and  spinal  fluid  were  subjected  t<<  the 
Wassermann  test,  with  negative  results. 

XKlKOl-OCUAl,  Ki:-i:x.\.MiN.\Tio\ 
(March  21,  1919) 

Motor.  Xo  weakness,  paralysis,  or  atro- 
phy anywhere 

X(';;.V())'V.  No  objective  or  subjective  tlis- 
turbances. 

k'elle.ves.  There  is  a  distinct  increase  of 
deep  rellexes  on  the  left  side,  with  absence 
of  superficial  rellexes  on  the  same  side. 

Knee-J erics.  Both  active,  left  more  than 
right,    .\chilles   tendon   jerks:    both    active. 
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left  more  than  right.  Xo  Babinski,  Oppen- 
heim  or  Chacldock.  Triceps,  biceps,  and  fore- 
arm reflexes  active;  greater  on  the  left  than 
on  the  right  side.  Abdominal  reflexes: 
right,  diminished;  left,  absent.  Cremasteric: 
right,  active;  left,  absent.  Corneal  reflexes: 
normal. 

Cranial  Xcrz'cs.  Eyes:  pupils  eciual,  react 
activelv  to  light.  Fundi :  essentially  negative. 
No  hemianopsia.  No  nystagmus. 

A  peculiar  and  marked  thinning  of  the 
hair  has  occurred  in  the  left  temporal  region. 

The  roentgen-ra\-  findings  are  the  same  as 
previously  noted. 

THERAl'KUSIS 

Before  admission  to  the  hospital  he  was 
given  15,000  luiits  of  tetanus  antitoxin. 
From  December  7th  to  December  13th,  he 
was  given  sodium  bromide,  .65  gm.,  every 
four  hours,  and  occasional  doses  of  morph- 
ine sulphate,  .008  gm.  On  December  15th, 
potassium  iodide  was  begim  in  i  gm.  doses, 
three  times  a  day,  increasing  .06  gm.  a  day 
until  December  22nd,  the  date  of  his  transfer 
to  another  hospital.  On  December  i6th  and 
2 1  St,  he  was  given  .04  gm.  of  mercury 
salicilate  in  albolyn  intranniscularly. 

Reference  has  l)cen  made  to  the  fact  that 
on  Decemlier  20th  his  symptoms  licgan  to 
al)ate,  and  in  tlirce  days  had  entirely  dis- 
ap[)carcd. 

Was  this  result  the  effect  of  specific  treat- 
ment on  a  luetic  condition,  or  with  the  nega- 
tive serology  and  liistory  in  mind,  were  llie 
improvement  and  the  thcrapeusis  merel\  cc- 
incidental  circumstances?  Are  we  (kalini; 
with  an  intracranial  osUMma  wiih  a  hutir 
process  (namely  sypliililic  iiieuingitisj  en- 
grafted upon  it,  witli  llie  osteoma  latent  and 
symptomless,  until  tlie  luetic  jirocess  became 
active?  Or  again,  in  view  of  the  visible  con- 
genital al)n(;rmalities  mentioned,  have  we 
a  congenital  condition  (namely,  teratoma) 
with  or  without  a  luetic  pathology  added  ? 

In  view  of  the  successful  issue  (>(  tlie 
case,  such  <iuestions  are  very  difficull  In 
answer,  and  an  exact  diagnosis  is  iiii|iiissiliK- 
at  present. 


Inasmuch  as  this  patient  was  scheduled 
for  an  operation  for  intracranial  neoplasm, 
the  unforeseen  but  fortunate  turn  taken  by 
the  case  seemed  all  the  more  remarkable  at 
the  time. 

Schiiller  in  his  excellent  monograph^  and 
Sippel"  have  both  discussed  the  subject.  The 
former,  speaking  from  an  unusually  large 
experience,  states  that  "apart  from  tumors 
of  the  bones  of  the  face,  roentgenographic 
pictures  of  tumors  of  the  bones  of  the  skull 
are  cjuite  rare."  He  cites  4  cases;  2  frontal, 
I  orbital,  and  i  bregmatic  osteoma  (similar 
to  the  one  herewith  described)  in  none  of 
which  convuhive  pIieno)ucna  occurred.  He 
further  states  that  "circumscribed  osteomata, 
.  .  .  according  to  their  site,  have  a  course 
free  from  symptoms  or  are  associated  with 
severe  cerel)ral,  nervous  or  ocular  disturb- 
ances." 

Case  11.  Paralysis  of  the  first  six  cranial 
nerves  on  the  right  side  complicating  frac- 
ture of  the  right  side  of  the  s/^hcnoid  bone, 
and  adjacent  floor  of  the  orbit.  The  very 
sUrw  involvement  of  these  nerves,  llic  nega- 
tive serology,  and  the  x-ray  findings  consti- 
tute an  interesting  clinical  picture. 

Tlie  patient  is  a  male,  white,  I'nrty-eight 
years  of  age. 

Habits:  Drinks  very  little  alcohol,  never 
intoxicated.  No  drug  addictions. 

Family  liistory.  Negative. 

Previous  History.  Scarlet  fever  at  llfteen 
years  of  age.  Occasional  attacks  of  vertigo 
;iiul  syncope.  Venereal  disease  denied. 

Present  liistiny.  hi  janiiar),  ii)i(),  while 
pla\'ing  l)aseball,  lie  was  struck  !))■  the  ball 
ill  llie  region  of  llie  right  eye.  At  the  time  he 
had  a  se\ere  Iraunialic  epistaxis,  and  was 
unconscious  l'oi-  a  short  lime;  lie  states  he 
was  "prellv  well  knocked  out."  Si.\  months 
laliT  (June,  M)if))  severe  pains  on  the  right 
side  of  the  nose  and  adjacent  right  malar 
region  appeared.  These  "neuralgic"  attacks 
became  rapidly  worse,  involving  also  the 
right  forehead. 

Two  opt'rali(ins  were  then  performed 
ii|/oii  ilii'  li-lil  side  of  his  no.se,  directly 
after  vvliich  the  sharp  pains  disappeared  for 
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six  weeks,  tiien  returned  a.i,Miii.  localizinj,^ 
"in  llie  rii^lil  e\e."  At  this  time  he  noticed 
that  the  \'isual  acuity  of  liis  right  eye  was 
heconiing  iniiiaired.  W'liiie  lliis  diminution  in 
\ision  was  progressing,  he  noticed  a  loss  of 
sensation  in  the  skin  over  the  riglit  malar 
region. 

In  May,  1918,  wiiile  going  through  snuie 
"gas  tests"  at  Camp  (ireene,  he  lost  the 
vision  of  his  right  eye. 

While  the  visual  defect  was  progressing 
in  the  last  two  years,  the  "neuralgic"  pains 
were  increasing  in  se\  erit\ .  .\fter  ;in  ;Ltt;ick 
of  j^ain,  he  states,  the  right  e\e  would 
"clear,"  hut  he  unticed  that  actual  \ision  was 
getting  weaker  ,uid  we.iker  in  that  eye  luitil 
it  disapi^eared  entiiely  in  .M;iy,  loiS.  In  the 
following  two  months  the  pains  descrihed 
diminished,  until  June,  loiS,  wlu'n  the  pain 
disappeared;  in  pl.-ice  of  ii  there  was  numh- 
ness. 

After  the  injury  ( j.-uuiary,  ](i\(>).  he  was 
subject  to  attacks  of  n.ausea  for  ;iliout  si.x 
months;  at  no  time  tlid  he  M'Uiit. 

NEUROLOt;iC.\I.  KX.\.MI.\.\rio.\ 

Motor.  Marked  atrophy  and  Iriss  of  power 
of  right  masseter,  i)terygoids,  and  tempor.al 
muscles  (motor  portion  of  mandihidar  divi- 
sion o|  trigeminal  ner\  e  ). 

Sensory.  Com])lete  loss  of  all  form>  of 
sensihility  in  the  cutaneous  ;md  mucous 
memlir.ane  distribution  of  the  right  trigem- 
inal ner\e.  Loss  of  taste  (sweet,  sour  and 
hitter)  on  the  anterior  two-third>  of  the 
right  h;df  of  the  tongue  (in\ol\cment  of 
chorda  tymp.mi  hr.inch  of  trigeminal). 
Anesthesia  of  right  cornea.  Loss  of  smell  on 
right  side. 

Rcflc.vc.w  Knee-jerks.  .\chille>  tendon- 
jerks,  ;ib(lomin;iis  .and  cremasteric  reflexes 
are  equal  and  active  on  hoih  sides.  The 
corneal  rellex  is  .absent  on  the  right. 

Cranial  .Xcmw.  h'yes:  pu])ils.  une(|u,d; 
right,  semi-dil.ated  ;nid  larger  th.aii  left.  Tlic 
right  pupil  is  li.xed  and  docs  not  react  to 
light,  .icrommodation  or  convergence;  the 
lelt  reacts  well,  hundi:  right,  o])tic  nerve 
atrophy    ( post-neuritic  tvpe)    with  complete 


blindness;  left,  normal;  vision  20/20.  The 
riglit  eye  is  somewhat  sunk  in  (enophthal- 
mos),  and  there  is  some  ptosis  of  the  right 
upper  eyelid  (cavernous  sympathetic  in- 
volvement). The  right  superior  rectus,  ex- 
ternal rectus,  and  sui)erior  oblique  muscles 
are  paralyzed  (incomplete  involvement  of 
the  oculomotor  and  complete  involvement  of 
the  trochlear  and  nerve  10  tlie  external 
rectus).  The  seventh  to  twelfth  cranial 
nerves  are  not  involved. 

Heart,  f.iinr/.^  and  Abdomen.  Negative; 
tempeiature,  pulse  and  respiratory  rates, 
normal  for  the  [)eriod  of  observation. 

Laboralory  Ihita.  I'rine:  negative.  Spinal 
lluiil:  pressure  noinial.  ai)pearance  clear, 
no  clots.  Cdobulin:  negative.  Wassermann: 
negative.  Cell  count;  three, 


DISCUSSION    OI-'    KINDINT.S 

k'oent(/en-l\'ay  /■in(liti(/.<.  \'erv  much  en- 
larged posterior  clinoid  processes  of  sella 
turcica,  with  some  encroachment  on  pituit- 
ary fossa.  .\n  irregular  line,  suggesting  an 
old  Ir.acture  into  the  right  greater  wing 
ot  the  sphenoid  bone,  continuing  into  the 
II ■  of  the  right  orbit  is  present.  It  also  ex- 
tends along  the  nasal  side  of  the  orbit  into 
the  right  front.al  sinus,  which  is  somewhat 
clouded,  giving  the  appearance  of  a  peculiar 
thickening  in  the  right  frontal  sinus.* 

It  will  be  recalled  that  the  third,  fourth 
and  si.xth.  together  with  the  ophthalmic  and 
superior  maxillary  branches  of  the  fifth  cra- 
ni.il  nerv  es.  traverse  the  cavernous  sinus,  in 
company  with  important  sympathetic  libers; 
that  the  optic  nerve  leaves  the  interior  of  the 
skull  through  the  optic  foramen;  that  the 
jiosterioi-  part  of  the  olfactory  tract  is  sit- 
uated near  the  ojitic  nerve;  and  that  the  in- 
ferior maxillary  (mandibular)  branch  of  the 
litth  leaves  by  means  of  the  foramen  ovale. 

In  the  region  of  the  cavernous  sinus  and 
the  adjacent  region  of  the  posterior  pole  of 
the  orbit,  they  are  all  grouped  in  fairlv  close 

♦Unfortunately    this    intcrcstiii.ir    .r-ray    plate    was 
liiokcn    alter    the    patient    was    lost    track    of,    and 
consequently  no  print  could  he  made  of  it. 
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contact.   Here  then  is  the  site  of  their  in- 
voh'ement  in  a  pathological  process. 

Discrssio.v  OF  Fi.ndixgs 

Attention  is  called  to  the  involvement  of 
the  cavernous  sinus  sympathetic  fibers. 

The  cervical  sympathetic  fibers  innervate 
the  involuntary  musculature,  engaged  in  ele- 
vating the  eyelid,  projecting  the  eyeball  for- 
ward (so-called  Mueller's  muscle)  and  dilat- 
ing the  pupil;  these  sympathetic  fibers  (pre- 
ganglionic) enter  the  skull  through  the  fora- 
men and  canal  with  the  internal  canitid  ar- 
tery, traverse  the  cavernous  sinus  and  enter 
the  orbit  through  the  sphenoidal  fissure ; 
these  fibers  then  form  the  sympathetic  root 
of  the  ciliar}'  ganglion.  Post-ganglionic 
fibers  now  course  as  the  short  ciliary  nerves 
to  the  above-named  muscles. 

The  involvement  of  this  synipatlietic  tract, 
whether  in  the  neck,  as  in  the  case  of  stab 
w(^unds,  or  in  the  cavernous  .sinus,  as  in  this 
case,  is  evidenced  by  the  paralx'sis  of  tiiese 
three  involuntary  muscles,  which,  thrown 
out  of  function,  allow  the  eye  to  drop  back- 
ward into  the  orbit,  the  upper  lid  to  sag 
downward,  and  tlie  pupil  to  becnnie  small  or 
mifjtic. 

In  this  case,  however,  the  fixed  right  pupil 
has  both  its  dilatfjr  nuiscle  filler  (deijcnding 
upon  the  above  .sympathetic  inner\'ation)  and 
the  constrictor  muscle  paralyzed.  The  latter 
nuiscle  is  innervated  by  the  cranial  sympa- 
thetic fibers  accompanying  tlie  oculomotor 
nerve. 

It  is  obvious  that  the  sharp  nem-algic  at- 
tacks  in   the   riglit   malar  and    foichiad    re- 


gions were  dependent  upon  irritation  of  the 
intracranial  portions  of  the  maxillary  and 
ophthalmic  divisions  of  the  trigeminal  ner\'e 
(a  type  of  tic  doloureux),  wliicli  preceded 
tlie  destruction  of  these  fibers. 

As  to  the  nature  of  the  pathology,  the  his- 
tory of  brief  unconsciousness,  severe  nasal 
hemorrhages  following  the  accident,  the 
very  slow  involvement  of  the  first  six  cra- 
nial nerves,  and  the  .r-ray  findings,  make  it 
seem  most  probable  that  we  are  dealing  with 
a  process  consecpient  upon  fracture  of  the 
right  side  of  the  sphenoid  bone  and  adjacent 
floor  of  tlie  orl)it.  Organization  of  blood-clot 
with  formation  of  fibrous  tissue  might  read- 
il\'  account  for  the  slow  involvement  of  the 
cranial  nerves.  On  the  other  hand,  l)eginning 
osteoma  formatit>n  in  this  region  is  to  be 
considered. 

Of  peculiar  interest  in  this  case  was  the 
fact  that  the  condition  had  been  regarded  as 
a  basilar  meningitis  of  syphilitic  origin  with 
the  unilateral  implication  of  the  cranial 
nerves  as  a  part  of  the  picture.  As  this  sol- 
dier was  about  to  be  discharged  from  the 
army  after  some  twenty-five  years'  service, 
such  a  diagnosis  would  have  robbed  him  of 
a  disability  pension  to  which  he  was  ju.stly 
entitled. 

The  rarity  of  this  clinical  syndrt)me  ap- 
pears in  the  fact  that  the  writer  was  unable 
to  find  ,'i  similar  case  history  recorded. 
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Tlie  sayiiii^-  atlriliulcd  in  1  lippncrates, 
"Life  is  sliort  and  Art  is  lonf^ — the  Occasion 
fleetinjj,  P^.xperiencc  fallacious  and  Judgment 
difficult,"  probably  hears  with  greater  co- 
wencx  and  a|>propriateness  upon  the  differen- 


A.  N.,  aged  si.xteen.  ilorn  in  .\nierica.  No 
occupation  at  present.  X'anderbilt  ('linic  Case 

No-  .vv557- 

The  comiilaint  on  admission  was  "pound- 
ing pain  at  the  right  side  of  the  stomach, 


tialioii  111'  intracranial  neo])lasms  than  upon  traveling  up  to  the  l)rain  and  down  the  right 
anv  otjicr  field  of  medical  diagnosis.  Failure 
so  often  is  the  only  reward  in  cerebral  locali- 
zation that  it  is,  perhaps,  well  for  us  to  place 
on  record  instances  in  which  success  has  been 
the  result.  This  case  report  presents  a  num- 
ber of  points  of  interest  and  the  clear-cut 
nature  of  the  ph\sical  findings  and  the  inter- 
esting correlation  of  the  pathological  condi- 
tion with  the  symptomatology,  make  a  report 
of  the  case  worth  while. 

The  patient  was  first  seen  at  the  Vaniler- 
bilt  Clinic  by  Drs.  Strong  and  Sands  in  De- 
ceml)er  and  was  to  have  been  presented  at 
line  of  the  earlier  departmental  conferences, 
but  the  delay  occasioned  by  the  holidays  in- 
creased the  anxiety  of  his  family  and  re- 


arm to  the  finger  tips.  Sometimes  I  faint; 
sometimes  1  am  rendered  immobile,  and  can- 
not see  then." 

In  other  details,  the  history  is  similar  to 
ihat  winch  we  nlilained.  and  which  will  be 
later  given   in  detail.  " 

P 1 1  VSH-  A 1 .    V.\  A .M  1  .V  ATIOX 

.Ihiioniial  .Ittihiiics  and  Pcfoniiitics. 
None. 

(/'«//.  Normal. 

Coordination.  l'".i|uilibratiiry :  Standing 
with  the  feet  together,  eyes  open  and  closed, 
nmin.il.  Standing  on  one  foot  is  not  so  well 
performed   with   the   right,   as   with   the  left 


suited  in  his  appearance  at  our  office.   He     foot. 


was  referred  to  the  Neurological  Institute 
where,  after  a  careful  preparation,  he  was 
shnwii  at  one  of  the  morning  conferences, 
at  wiiicli  time  definite  diagnoses  were  made 
and  the  |iriibablc  li  icatinn  of  the  neoplasm 
indicated. 

The  patient  \\;is  ,'idmitted  tn  the  Neuro- 
logical De])artnient  of  tiie  X'anderbilt  Clinic 
on  December  X.  i()_'i,  and  was  thoroughly 
examined  bv  Drs.  Strong  and  Sands.  The 
histor\-  and  plnsical  findings  are  as  follows: 


Non-etiuilibratory:  The  finger  to  nose  test 
is  normal  on  the  left,  somewhat  ataxic  on 
the  right.  The  finger  to  finger  test  on  the 
right  is  somewhat  ataxic  especially  with  the 
c\e>-  closed,  the  ^ame  result  being  present  in 
llu-  linger  to  thumb,  the  ataxia  affecting  par- 
ticularly the  little  finger.  There  is  no  pass 
])ointing.  .Adiadochokinesis  is  present  on  the 
right  side.  Slight  dysmetria  is  (iresent  on 
the  right  in  jironation  and  .supination  move- 
ments. \\  ith  the  arms  extended  in  front  and 
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the  eves  closed,  the  right  arm  tends  to  drift 
downward  and  outward.  The  right  little 
linger  tends  to  abduct  on  sustained  position 
of  the  hand,  the  patient  being  unconscious 
of  the  deviation. 


Fig.  I.  Lateral  a>iJLCt  oi  iIk-  kii  cercliral  hemisphere 
indicating   the   position   of   the   neoplasm. 

Skilled  .icts.  Handwriting  is  quite  good. 

Reflexes— Deep  Left     Right 

Biceps 2  2+ 

Triccps 2  2+ 

Radial 2  2+ 

Ulnar i  i-)_ 

Wrist I  i-j- 

Suprapatcllar 2  3 

Patellar 2  3 

Achilles 2  2+ 

Ankle   Clonus o  0 

Superficial 

Abdominals I  "resent  and  active 

Plantar  flexion -Active 

No  alinormal   reflexes   were  elicited. 

Muscle  strength  is  everywhere  normal  on 
the  left  side,  the  movements  at  the  shf)uldcr, 
elbow  and  wrist  showing  a  value  of  nitic 
which  is  normal.  On  the  right  side  the  move- 
ments of  the  fingers  have  a  value  of  seven. 
In  the  trunk  and  legs  the  strength  i^  nnrnial 
and  efjual  on  the  two  sides. 

Muscle  Status.  Normal. 

/Ihnoniial  Asscniated  Movements.  No 
definite  abnormal  assfjciated  movements  are 
present.  There  is  slight  tendency  to  identical 
associated  movement  in  clencbing  the  fist, 
left  to  right. 

Sensory  /ixiiiiiiiiiitinn.  Discriniinaliun  is 
diminished  over  the  right  arm,  forearm, 
hand  and  fingers.  Muscle  tendon  sense  is  dis- 


turbed in  the  right  hand  and  fingers.  Stere- 
ognosis  is  absent  in  the  right  little  finger. 

Craiiiii!  Xcri'cs.  All  are  ni>rnial  in  all  re- 
spects. 

Systemic  E.vamination.  Some  enlargement 
of  the  thyroid  and  tonsils  is  noted. 

Pulse  74;  normal. 

l-!lood-pressure:  128/75. 

Piagiiosis  was  deferred  until  further  ex- 
amination, but  there  was  a  conviction,  on  the 
part  of  both  Drs.  Strong  and  Sands,  that 
they  were  dealing  with  a  neoplasm  in\olv- 
ing  the  superior  parietal  lobule  on  the  left 
sitle. 

For  the  reasons  which  1  have  already 
given,  he  failed  to  reappear  for  a  second 
examination,  and  instead  came  to  our  office 
on  Januar\-  19,  1922.  His  history  as  ob- 
tained at  that  time  is  as  follows: 

His  chief  complaint  was  con\iilsions  with 
loss  of  consciousness. 

Jiis  first  symptom  appeared  in  May,  1921, 
and  consisted  in  what  we  might  call  at  this 
time  a  psychic  equivalent,  which  will  be  des- 
cribed later. 

The  onset  was  sudden.  The  progress  of 
the  disease  has  been  continuous,  the  attacks, 
as  they  are  called,  increasing  in  frecjucncy 
and  severity. 

Present  Jllness.  He  bad  been  perfectly 
well  up  to  May,  1921,  at  which  time,  while 
riding  his  bicycle,  be  suddenly  felt  himself 
lifted  off  the  seat.  He  dismounted  and  after 
standing  for  a  few  moments,  felt  a  throb- 
bing pain  beginning  in  the  right  side  of  the 
chest  and  extending  upward  into  his  bead. 
The  ]i;iiii  ladled  for  about  ten  minutes  and 
did  not  radiate  inti)  the  arm  or  leg.  He  was 
fully  conscious  throughout  the  entire  attack, 
and  after  the  pain  wore  off  he  walked  boinc, 
tile  pain  disa])i)earing  entirelv. 

In  I  line,  I()2I,  while  swiininiiig  in  the 
tank  at  scIkjoI  during  lunch  himr,  be  was 
siiddeiiK  (■;illeil  n])nii  |(j  rescue  one  of  his 
(■i/ni]j;iiiinns,  wim  \\;is  in  inuninent  danger 
ni  drowning.  VViiile  doing  so,  he  thinks  that 
the  other  lioy  kicked  him  in  the  stomach, 
;ind  a  fev\'  niinutes  later  while  standing  by 
tile  railing  of  the  jiool,  be  experienced  a  sec- 
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(111(1  attack  similar  ti  i  tin.-  first,  Init  of  .urealer 
se\eTit_\ .  This  last(.'(l  alxml  Icii  luiiuitcs  and 
consisted  cliielly  in  the  same  kind  of  pain 
as  outlined  above.  He  had  in  additimi  in  liiis. 
a  subjective  sensation  as  thou,tfli  his  hand 
were  juniiiinjj,  but  on  iookins^  at  it,  he  tound 
that  no  actual  iiiDxeineiil  was  taking  j)lace 
in  the  hand.  I  lis  right  arm  apjjcared  semi- 
flexed at  the  elbow,  the  fingers  were  stiff, 
and  the  entire  arm  felt  as  if  it  were  held 
tensely  by  his  muscles.  In  this  attack  he  lost 
consciousness  for  a  few  minutes,  the  length 
of  time  he  does  iidt  kimw  exactK,  but  in  aii\' 
case  it  was  for  so  brief  a  period,  that  he  was 
able  lo  return  to  his  classes  at  I  o'clock  feel- 
ing no  immediate  bad  effects;  no  headache. 


l"ii;.  ,1.  The  microscopical  appearance  of  the  tumor, 
'the  rich  vascularity  of  the  neoplasm  is  ver>'  evi- 
dent. The  character  of  the  tumor  is  indicated  by 
the  liuiidles  and  groups  of  spindle  cells  which 
often  seem  to  radiate  from  lilood  vessels.  In 
other  areas  large  vesicular  nuclei  appear  cmlieddcd 
in  a  syncytium.  There  are  a  numlier  of  these  cells 
the   nuclei    of   which   contain   vacuoles, 

nausea  or  \(imiting.    There   was  no  loss  of 
sphincteric  control. 

In  the  interval  belween  these  two  attacks, 
there  were  minor  seizures  of  a  similar  na- 
ture, beginning  with  the  same  pain  and  coii- 
sistin,g  in  a  jiounding  sensation,  which  at 
times  extended  into  the  right  arm.  These 
were  \-ery  short  in  duration  and  dtiriiig  them 
he  never  lost  consciousness.  ()llen  the\   were 


so  slight  that  he  could  C(jntinuc  whatever 
he  hajjpened  to  be  doing,  although  at  first 
he  was  very  apprehensive  when  thev  oc- 
curred and  would  stop  and  wait  until  thev 
passed  off. 

About  the  middle  of  June,  during  the 
m'glit.  the  ](.iiiciit  h;td  four  severe  convul- 
sions, .ill  o|'  which  occurred  during  his  sleep, 
although  some  of  them  caused  a  brief  period 
of  wakefulness  before  the  patient  lapsed  into 
unc(jn.sciousness.  In  one  of  these  his  brother 
saw  him  kicking  around  in  bed,  attempted 
to  arouse  him,  but  failed.  He  rememliers 
nothing  of  these  .tltacks  and  states  that 
there  was  a  great  tendency  to  fall  asleep 
immediately  after  the  attack  was  over.  In 
none  of  them  w.is  there  any  incontinence, 
nor  did  he  ever  bile  his  tongue.  A  general 
description  of  the  attacks  will  suffice  to  des- 
cribe e.ich  one.  They  all  began  with  a  jiain 
on  tin-  right  side  in  the  lower  p;irl  (jf  the 
ihoni.x.  which  spre;id  tip  to  the  he;id  and  out- 
w;ird  to  the  shoulder,  then  down  into  the 
neck.  ;trm  ;md  fingers  of  the  ri.ght  hand. 
1  lie)  were  characterized  by  ;i  throbbing  pain 
w  itli  ;i  rhythm  which  corres|K)nded  with  the 
be.tting  of  his  heart.  This  initial  pain  lasted 
lor  about  five  minutes  and  was  usually  a 
w.irning  of  the  approach  of  ;i  .generalized 
att.tck.  lie  occasionally  h;id  the  i)ain  as  a 
w.irning  .tiid  then  the  major  attack  failed  to 
(le\elo]i.  When  the  convulsive  seizure  did 
lollow,  he  noticed  a  forcible  Hexion  of  the 
fingers  of  his  right  hand,  so  strong  that  at 
times  the  nails  were  drixeii  into  the  p.tlm  of 
the  hand  and  he  was  unable  to  extend  his 
fingers.  With  the  contraction  of  his  fingers, 
there  was  also  ;i  tendency  to  fiex  the  fore- 
.iriii  ,-it  the  elbow,  the  .inn  w  ;is  adducted  and 
the  muscles  held  in  a  rigi<l  spasm.  t)n  several 
occasions  after  the  painful  aura,  the  right 
leg  has  gone  into  spasm  instead  of  the  right 
;irni.  With  the  severe  attacks,  following  the 
convulsive  movements  of  the  right  arm, 
tlure  w  as  .i  spread  to  the  entire  body  muscu- 
l.itttre  and  a  general  convulsion  followed 
with  loss  of  consciousness,  cyanosis  and 
nio.aning. 

1  hese  att.icks  h.i\  e  l>een  more  or  less  regu- 
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lar  in  their  appearance,  occurring  about 
everv  three  weeks.  More  frequently  than  the 
preceding,  but  with  less  regularity,  there 
have  been  minor  attacks,  in  which  he  does 
not  lose  consciousness  and  in  which  the  right 
hand,  foreann  and  arm,  or  the  right  leg  may 
go  into  spasm  without  any  further  spread 
in  the  manifestations  of  the  attack. 

During  the  first  week  in  July,  the  patient 
had  two  attacks  while  asleep  of  which  he 
knew  nothing,  but  of  which  he  was  told  li> 
his  parents.  In  August,  1921,  again  in  the 
night,  he  had  one  severe  attack.  After  this 
he  felt  no  ill  effects  and  was  not  inconven- 
ienced in  any  way.  During  the  period  inter- 
vening between  August  and  the  middle  of 
September,  the  patient  had  only  minor 
attacks  which  have  been  already  described. 
On  further  questioning,  he  describes  the 
sensation  in  his  fingers  "as  if  someone  were 
holding  the  fifth  finger  tightly  against  the 
others." 

About  the  middle  of  September,  after  con- 
siderable exertion  in  carrying  a  heavy  object, 
he  had  a  severe  attack  beginning  exactly  as 
before,  radiating  up  into  the  head  and  into 
the  right  arm,  in  which  the  fingers  of  the 
right  hand  were  drawn  lightly  together  iiild 
the  palm,  the  forearm  was  flexed,  drawn  up 
at  the  shoulder  and  the  whole  arm  adducted. 
Recognizing  that  an  attack  was  imminent, 
he  called  to  one  of  his  companions  who,  see- 
ing his  condition,  instead  nf  mming  to  his 
aid,  ran  away  and  left  him.  In  an  attempt 
to  let  himself  slowly  to  the  lluor,  lie  did  nnt 
succeed  and  fell.  In  this  attack,  ilieie  wen' 
no  jerking  movements,  the  arm  was  lield 
rigid  and  stiff  and  he  was  entirely  conscious 
of  everything  that  was  going  on  aliout  him. 
During  Scijlember,  the  patieiil  noiiced  an 
increasing  awkwardness  in  the  use  of  his 
right  hand,  which  progressed  to  such  an  ex- 
tent as  to  render  him  incapable  of  playing 
the  piano. 

During  Deremlier,  lie  li;id  nm-  allack   ful- 
lowcd  by  headache,  wliirli  has  pcrsisud  ull 
and  on  since  then  and   lia>  been    liunl.il   in 
kication.  This  is  the  lir-t  occnncnrc  mI  licud 
ache  noted  in  the  history. 


Fit;.  2.  The  sh;i^,i;y  :ipi)c;ir:uice  of  llu-  niulcr  surface 
of  llie  tumor  which  showed  rallur  inliinaU'  ixla- 
lionship  to  the  iiiulcrlyins  lirain  lissiu\ 

(  )n  |anuar\  17,  i<)22,  be  went  home  about 
3  o'clock  in  the  aflernoon,  took  something  to 
eat  and  began  to  read.  Suddenl)  he  I'eU  his 
liead  turning  to  llie  lell  as  lh<in;'ji  someone 
were  pusiiing  it  in  lliat  dircelion.  lie  inime- 
diateh'  lost  {'onscioiisness  ami  tell  to  the  lloor 
in  ;i  roii\  iilsion.  1  )\n'iiig  lliis  allark  he  \i)in- 
ited.  Ahont  an  lionr  and  a  li.ili'  al'ler  re- 
<'o\ei'\,  he  had  a  la'cnnencc  in  wliirli  his 
head  again  turned  to  the  lell,  followed  by 
a  general  convulsion  and  loss  <d  conscious- 
ness. Since  this  ill.'ck-.  he  has  awkward- 
ness and  loss  of  the  usual  dexteritv  in  the 
use  of  his  right  hand,  ;inil  llievc  is  slight 
di'agging  in  the  ri,t;lil  fool  while  w;ilking, 
Tliis  all;ick  was  preceded  1)\  soini'  diz/.iness 
linl  iiol  li\  tile  usiiiil  piiin  aur:i  (U'sci'ihed 
hclore. 

I'd.st  llishn-\.  This  has  been  negative  in 
all  res|)c(ts  eNCept    I'oillir  following-,   I  le  had 
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mumps  in  cliil(lli<KKl.  an  oi)crati()ii  for  ri^'ht-  shin    tests    there    is   the    same   condition    of 

sided  mastoiditis  in  i()i  5.  He  had  pneumonia  afifairs.    There   is   marked    inabihty   to   pro- 

in    i()is    fi'"iii   "liicli  he  made  a  jierfect   re-  (hice    rapid    succession    movements    on    the 

cover\"  There  has  heen  no  history  of   any  ri<,du  side,  and  a  marked  loss  in  the  check 

di]ilopia.   failiii,^  \ision,  dif¥icuit\-  in  hearin.i;  eienu-iU  011    forced  movements  of  the  right 

or  an\    other  abnormality  excej)!   a>   noted,  arm. 

J-aiiiily    llistarv.      liis    mother    ha^    had  .S'A'/7/cr/  . /i/.v.   There  is  dyspraxia  present 

eif,dit  i)re.t,niancies.  tiu-ee  of  whicti  resulted  in  in  the  ri.i.;iu  hand  and  his  liandwriting  shows 

accidental    miscarriaifes.       The     fatlier    and  marked    awkwardness,    irregularities,    jerk- 

modier   are     living   and    well.     He   has   one  ing>  and  improper  measuring  in  the  direction 

brother  who  is  in  good  health  and  two  sis-  and  position  of  the  letters, 
ters  who  are  well.  There  is  no  similar  dis-  .Ihiinniui!    Involuntary    Mozrnicnts.     in 

ease  in  am   other  memher  of  the  famil\.  addition   to   those  contained   in  the  history, 

I'cr.unuil    I lislnrw     The    patient    is    right-  there  is  a  rather  coarse  tremor  of  the  whole 

handed,    lie   drinks    tea    and    coffee    nioder-  right  ujiper  extremity, 
ately,  but  does  not  use  alcohol  or  tobacco.  1  le 
sleeps  well  and  has  a  good  appetite.  Reflexes— Deep  Left     Right 

Pectoral 2  i 

rilVSKAI.    i':x.\.MI.\AT10N  }*'"'P^ ^  ^. 

I  nccps 2  3-r 

riiiar 2 

.  Ibnoniial     .  Itliludcs     an, I     Pcfdrniilies.  i^^"''  ^\"-'-->'^  >"  ''^-'t"'^'  •""'  '''"'P'^  o"  ''i''  '"'t'ht  side) 

.,  11-11  Wrisl 2  2-r 

None  noted   or  descrd)ed.  Suprapatellar _>+ 

(idil.    lie    is    slightK    unsteady,    which    is  ran-llar 2  3+ 

eiu])hasi/,ed  b\    elforls  to  walk  on  a  straight  '  lam.striiiKs 2  .^ 

,.  ,,,,  •  ,.  ,  ,,  ratcUar   adductor o  o 

hue.      I  he    unsleadmess    ai.parently     results  -pil  io-adductor  dirch o  o 

from  an  inabililx   to  use  his  right  leg  ;iccur-  Tiliio-adductor  crossed       .     .     .     .       o  o 

.•itely.   lie  is  able  to  walk  on  his  toes,  on  his  ''^''^'"^''^ 3  4 

heels,  backwards  and  sidewise,  without  any 

material  increase  in  the  unsteadiness.  Reflexes — Superficial  Left     Right 

Coordination.     Equilibratory:     There     is  s.ipranml.iUcal      .     .     .     .     ~~      rv^scm  Present 

\er\    slight  swaving  with  his  eyes  open  and  Siiiir,-ii)iiliic +  0 

some  increase  in  this  upon  closing  the  eves,  y'i'i"-''  '='"-■'"'''  al'dominal     .     .     .     .      +         + 

,  ,  ,  ,,  1  ■     t    r     r  1  '  Lower  lateral  alHlominal     .      .      .      .       +  o 

lie  stands  well  u])on  Ins  left  foot,  but  very  (."reinasieric  ....      4-         + 

poorly  on  his  right.  Plantar  llc.xion Xormal    o 

Non-F.(|uilibratory.      (^n     the     right,     the  Hal.inski  and  modifications     .     .     .        o  o 

moveiut-nt    in   the   linger  to  nose  test   is  un- 
steady.   \\;i\ering.   :ind    presents   oseilLations  Muscle  Strength.   Tower  on  the  left  side 

which     .are    increased     upon    removing    the  is   normal.    The   right   arm.    forearm,   hand, 

finger  from  the  nose.    The  test  is  normal  on  thigh,  calf  and  foot  show  some  diminution 

the  left  side.  The  linger  to  finger  test  brings  in  power.  The  ujjper  extremity  is  more  ex- 

ont  the  same  wavering  movements  upon  at-  tensively  involved  than  the  lower, 
tempts    to    ,tppro\itu,ite    the    lingers.     The  .\htsele  Status.  There  is  no  atrophy,  hy- 

finger  to  thumb  u-si  is  (l,,ne  .awkwardh.  and  pertrophy  nor  any  changes  in  muscle  tone, 
there  is  .-i  tendency  for  him  to  keep  his  eyes  .Ihnoruial    .Issoeiatcil    Mo^reineiits.    Not 

constaiuK  on  the  right  hand,  in  order  to  jier-  observed. 

form  the  mo\  ements  of  the  fingers.   In  the  (,'eiieral  Sensory.  Touch:   .Acuity  is  very 

toe   to   obiect    .above   patient   test,   the   same  slightly  diiuinished  over  the  entire  right  side, 

phenomcn.i  are  observed  although  less  ])ro-  exce])t   the   face.   This  diminution  can  only 

noiuiced.  ,ind  in  the  heel  to  knee  and  along  he  elicited  by  directl\-  com])aring  the  right 
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and  left  sides.  The  localization  of  two  points 
simultaneously  applied  to  the  skin,  shows 
that  the  circles  of  Weber,  to  be  recognized, 
require  a  diameter  on  the  right  side  twice 
that  on  the  left.  This  affects  the  hand,  fore- 
arm and  arm.  Touch  localization  is  consider- 
ably disturbed,  error  in  localization  on  the 
right  being  about  twice  that  on  the  left. 
Pain :  Normal  on  the  face ;  elsewhere  on  the 
right  side  of  the  body,  a  pin  does  not  feel 
quite  so  sharp  as  on  the  left.  The  sensation 
of  pinprick  is  retarded  and  somewhat  more 
diffuse.  Temperature  changes  are  similar  to 
those  elicited  under  pain: — diffusion  of  the 
area  stimulated,  retardation  of  the  apprecia- 
tion of  the  test-tube  and  a  slightly  diminshed 
acuity  in  recognizing  changes  in  tempera- 
ture. Vibratory  sensibilit)-  is  normal.  Muscle 
tendon  sensibility  is  very  much  diminished 
in  the  right  thumb,  slow  circumduction  not 
being  aijpreciated.  The  loss  in  muscle  tendon 
sensibility  becomes  progressively  greater  as 
the  little  finger  is  approached,  extreme  ten- 
sion being  necessary  to  cause  an  appreciation 
of  movement  in  tlie  little  finger.  Deep  muscle 
sense  is  diminished  in  the'  wrist,  somewhat 
diminished  at  the  elbow  and  shoulder.  In  the 
lower  e.xtremity,  there  is  a  disturbance  in 
apjjreciation  of  nnjvemeiit  in  the  toes, 
especially  marked  in  the  great  toe  wliicli 
requires  an  excursion  of  3  to  4  cm.  litldrc 
movement  is  detected.  Stereognosis;  Ahiiit) 
to  recognize  a  knife,  fountain  pen,  watili. 
coin,  is  lost  in  the  right  hand,  whereas  ilu-y 
are  instantly  recognized  in  the  left  liaiid. 
There  is  acragnosia  in  the  right  arm,  fore- 
arm and  hand. 

Ck.\.\IAI.    .VKKVKS 

O/'lic  and  Oculiniiotdr  .  I />/'iii-(ilii.s.  X'islon 
in  lioth  eves  is  normal  and  the  fields  ai'e 
normal,  lundi  ;  'l"lu-ie  is  a  lilurriii;^  of  Imll: 
discs  on  the  ii|)|jer  and  nas.al  side  uitli  ;i 
papilledema  of  one  dioptei-  in  tlie  right  eye. 
Pupils  are  ef|ual,  3 'j  mm.  in  dianu'ter, 
round,  regular,  central  in  position;  no  liippns 
j>resent.  The  reaction  to  light,  direct  and 
consensual,  !-  normal  Tliere  is  nu  .\rg\ll- 
Kobertson    nnnil.     I'o-ition    n\     the    eves    is 


normal.  There  is  no  strabismus  and  no  limi- 
tation of  voluntary  movement  of  the  eyes. 
Nystagnnus:  there  are  slight  oscillatory 
movements  on  extreme  left  lateral  gaze.  The 
palpebral  fissures  are  normal. 

Fifth  A'erz'C.  Normal. 

Facial  Xcriw  There  is  a  slight  awk- 
wardness in  nKixetneiits  of  the  right  face, 
especialK  marked  aheait  the  angle  of  the 
mouth. 

Eighth,  Ninth,  Tenth,  Eleventh,  anil 
Tzi'clfth  Xervcs.  All  normal. 

Systemic  Examination.  Normal. 

He  was  advised  to  enter  the  New  York 
Neurological  Institute  where  the  following 
examinations  were  made. 

L.MUiKA'l'DUV    FtNUlNOS 
Blood  E.vuiiiiiialioii 

Hemoglobin  86% 

Color  index  0.9 

Rod  blood  cells  4,780,000 

White  blood  cells  5.000 

Polymorphonncloar   leucocytes  64 

Lymphocytes  ,i4 

Eosinophiles  - 

Xoii    protein   nin'i):-;en  ;-'8.J 

Urea  nitrogen  ..                                i^- 

Blood  sugar  0.115 

CO:  48-1% 

VVasscrmann  NcKative 

Sfliial    l-luiil 

.Appearance  perfectly   clear 

Pressure  normal 

Cells  none 

(iloliulin  negative 

l'"elilin,L;  positive 

WassermaMU  negative 

V  riiic 

Cdlcr  straw 

Kracliou  alkaline 

'I'urbidily  sli.ghlly   turbid 

.Spfcilic   gravity  1016 

.Mliimiin  iKiiic 

Sugar  none 

Indican  slight   excess 

Microsciipic   examiualion  Triple  phosphates 

I'blbaleiii    e.xcrelion  25%   first   hour 

10%  second  liour 

.15%  Total 
.Vlosniibal   iicpbrilic   lol   did    was  negative,  the  urea 
and  (bliiiiib-  csirrlioM  lieing  normal. 

I\'iiciil(/cn-l\'<iy  F.rainiiialiiiii  of  llie  sktill 
showed  the  calvarium  to  be  even  in  outline 
and  com])aratively  even  in  thickness;  no  defi- 
nite e\i(len(e  of  incre.ised  intracranial  pres- 
sine.    Inlr;i(i;inial    rirnil;ition    was    normal, 


An.ijid^aiTonia  i<\   the  lA-ft   Superior 


link- 


except  fur  DiK-  (lipldic  chaiiiiel  in  tlic  iiiid- 
occipito-parietal  retail  m  nl"  liie  iett  side, 
which  \\a>  >H,L;htl\  widened.  Sutures  imr- 
niallv  tuiiled.  Iroiital  >inu>e>  were  ahsent. 
Ethmoid  cells  n,,i  reniarkahle.  Si)heni>id  cells 
were  rather  irre.^ular  in  shape,  not  suhdi- 
vided  to  such  an  extent  as  i>  u-ually  sfi-n. 
Mastoids  were  e.\tensi\e  on  the  lelt  side. 
The  sella  was  small  and  well  rounded.  The 
dorsum  extended  consideral)l\-  ahove  the 
lex'el  of  the  anterior  rlinoid>  and  inclined 
slightly  forward  t^nxiny  a  partially  closed-in 
api)earance  to  the  sella.  Summary:  No  deli- 
nite  evidence  of  intracranial  patholoijx . 

Sf.MM.\KV 

No  delmite  e\idence  of  intracranial  [latli- 
ology. 

The  com>e  following;  admission,  showed 
no  particiUar  alinornialitio.  There  w;is  >ome 
headache,  dizziness.  ;md  occasional  warning" 
of  attacks  which  did  not  materi.di/.e.  (  )n  one 
occasion  he  w;i>  nauseated  and  xnmited  .after 
a  severe  headache. 

The  diagnosis  was  a  neoplasm.  prohahK 
an  endothelioma,  situated  <'n  the  surface  of 
the  hrain  in  the  left  superior  |i,trietal  lobule. 
Operative  interference  was  advised  and  he 
was  transferred  to  the  Sm'.t^ical  Service  of 
Dr.  Charles  .\.   Elsherg. 

( )n  January  31.  u)^-.  ex.amination 
showed  a])i>roximately  the  same  signs  .and 
symptoms  .-is  enuiuer.aled  ,iho\  e.  exce]it  that 
there  was  increase  in  the  h\  perreflexia  on 
the  right  side,  with  the  production  of  ;i 
pathological  inexh.iustihle  ,inkle  cloinis. 

He  w;is  o|ierated  upon  |anu;ir\  ^1.  the 
operation  consisting  in  ,1  left  o-,tt.-o]ilastir 
flap.  The  bony  tissue  was  found  to  he  fairK 
thick  ;m<l  tpiite  N.iscul.u'.  The  dur.a  w.as  \  er\ 
\'ascul;ir.  not  discoloi-ed  ;  the  tension  was 
markedly  increased.  There  were  no  focal  ir- 
regularities or  ch.anges  in  contour  observed. 
Puncture  of  the  ventricle  w.is  .attempted  but 
was  not  successful. 

Situated  in  the  superior  |i.irielal  lobule, 
there  was  discovered  .a  tumor  about  5x6x;., 
cm.,  which  w.ts  .ulherent  to  the  dur.a  over  ;i 
sm.all    .area    .abiput     ^    cm.    from   the   midline. 


The  tumor  began  at  the  iiolandic  tissure  and 
extended  backward  into  the  sui)erior  parietal 
lobule  over  rm  area  ai)out  (>  cm.  in  diameter. 
The  cerebral  convolutions  about  the  tumor 
appeared  ncjrmal  in  color  and  consistencv. 
The  tmnor  was  well  encapsulated  about  most 
of  its  periphery,  but  was  not  clearly  differ- 
entiated from  the  cortex  in  the  deejjer  areas 
.and  there  was  some  destruction  of  the  brain 
tissue  as  the  tumor  was  removed.  The  tumor 
w.is  not  particularly  vascular.  ( )n  .account  of 
its  rel.ationship  to  the  large  veins  in  the 
Kolandic  fissure,  there  u.as  consider.able 
hemorrh.age  .after  its  reniov  ;d  .and  the  i)a- 
tient  went  into  severe  shock,  for  which  .ap- 
propriate treatment  was  given  ,it  the  time 
with  ;i  r.apid  im[)rovement  in  his  gener.al  con- 
dition. The  tumor  vv.is  entirelv  removed  in 
]iieces  ;ind  the  oper.ative  defect  was  closed 
in  the  usu.al  m.anner.  lie  rallied  well  from 
the  opcr.ition  and  has  shown  .a  continuous 
]irogressive  im])roven)ent  ever  since. 

r.VTIIOI.OCU    \I.    I^Kl'OUT    Ol-    Till-:    TLMOR 
KV    1)K.    LOl'IS    lAS.\M.\_|OK 

Diac/nnsis.  .Int/idsanonui.  The  tmnor 
consists  of  many  small  blood  ves.sels  with 
cells  arranged  rather  irregularly  about  them. 
Some  of  these  cells  are  small  thin  sjjindles. 
while  others  are  irregular,  rounded,  contain- 
ing large  rounded  or  ov.al  r.ather  f.aintlv 
st.iining  nuclei.  In  some  of  these  nuclei,  v.ic- 
uoles  .ai)pear.  These  latter  cells  tend  to  g.alher 
together  in  irregid.ar  rounded  m.asscs.  I'.oth 
tv]ies  ot  cells  .-ire  irregul.arlv  .arrangeil 
.around  bl.>od  vessels;  there  is  nuich  free 
blo(  id  in  the  tissues. 

l'".xamin,ition  on  |-'el)ru.ar\  4  sbowcd  th.al 
there  was  Mime  improvement  in  the  deep 
muscle  sense  in  the  right  hand,  improvement 
being  more  marked  in  the  pre-axial  than  in 
the  post-axial  portions  of  the  hand.  He  had 
reg.ained  his  ability  ti)  recognize  a  knife, 
s.ifetv  pin,  .and  re.alized  that  a  s])oon  had  a 
h.andle  and  .a  hollow  bowl,  l)ut  was  not  able 
to  synthesize  these  fragn>ents  of  information 
into  .ability  to  name  the  object.  The  reflexes 
were   as   betore.    the   .ankle   clonus    was   still 
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inexhaustible.    The    general    conditiun    was  test  there  is  some  oscillation  toward  the  end 

ver\-  "•cod.  '^^t  the  act,  but  not  on  maintaining  the  finger 

On    February    8    the    painlledenia    liail  on  the  tip  of  the  nose.  The  same  is  present 

practically  disappeared.  in  the  finger  to  finger  test.  The  heel  to  knee 

On    February    8    the    papilL-dema    luul  test  is  well  done  on  both  sides,  but  the  heel 

continued  improyement  in  his  ability  to  re-  along   shin   test   on   the   right   shows   some 

cognize  moyement  and  objects.  There  was  wayering.  The  toe  to  object  above  patient 

still  some  ataxia  present,  which  was  espec-  test  is  normal  on  both  sides. 
ially  marked  in  the  large  joints  of  the  right         Dysmetria :  There    is    some    loss    of    the 

arm  and  le"'.  check   element   and   oyerreaching  in  moye- 

Following  the  operation  there  w-as  nu  ma-  ments  performed  with  the  right  hand. 
terial  motor  weakness  in  the  right  upper  or  Adiadochokinesis  is  present  in  rapid  sue- 
lower  extremity,  except  that  immediateh  cession  movements  of  the  right  hand. 
following  the  operation  there  was  a  series  Skilled  Acts.  There  is  an  awkwardness 
of  rapidly  repeated  conyulsiye  seizures,  four  on  attempting  to  snap  the  fingers,  although 
in  a  period  of  half  an  hour,  in  which  the  this  can  be  done  fairh-  well  with  the  right 
right  side  was  affected  with  marked  convul-  liand,  and  also  upon  approximating  the 
sive  movements  of  the  right  hand  and  there  right  thumb  to  the  fingers  of  the  right  liaml. 
\vas  a  paralysis  for  an  hour  and  a  half  in  The  speech  is  normal.  The  handwriting  is 
the  rio'lit  hand.  slightl}'  better  than  formerly. 

Examination     made     March     8.      n)22,         Reflexes— Deep  Left     Right 

showed  the  following:  ^ 

Taw 2  2 

Interzvl  History.  The  patient  states  that  j^^jj^^'"^''' ;+       ^ 

he  has  improved  in  every  wa>-.  He  has  had  -pri^eps       .........       1+       ^+ 

no  convulsions,  no  headache,  and  the  only  R.idial 2  3-i- 

abnormal  sensation  of  which  he  complains  V'''^"',  •.■,••,■■.■■■.■       -      ,    -'+ 

,     ,.  .  .         ,  ii       xi         1  '•-'"   "i<^   nt;hl   siilc   tlicri.'  is  an   aclno  .spread    from 

IS  a  feelmg  of  tension  between  the  thuml)  ,h^,  „|„,,^    .^„^,  ,.,^,|j.,,    ,.^.|,^.^^,^    ,^  „^..  ,  .^.^j,^    ^,,^, 

and  index  finger  of  the  right  hand.  He  has  triceps) 

resumed  his  piano  i.)laying  and  succeeds  very  Suprapatellar 0  i-l- 

well  with  the  right  liand,  lliough  not  so  well  ,\'^!i\'|i,^,I.       .'.'.'.'''''       ",+        \ 

as    with    the    left    hand.  I'eiiostcal  uncrossed o  -t- 

Periosteal  crcssed ol.-R    oK-l. 

PlIVSICAL    F.,\A.\IIX.\TI()X  

h'efte.ve.K—.'^iiperfieidl  Left     h'i(/lit 

AbnartiHtl     Attitmles    ami     Deformities.       . 

■        .       ,  (  diospinal -.-  _|- 

There  is  a  scar  of  a  recent  osteoplastic  llr.p  ,\lidominal       -f        o 

operation  in  the  left  ])arietal  region.  At  the  Crema.sieric -|-  -|- 

luwcr  anterior  angle  of  the  left  |)arietal  bone,  fjl,,",','^;;; "''''''" ;     ;      ^+        % 

there  can  lie  jmlpated  a  small  bony  defect,  rainiinn j  -h 

Thcre  is  nr*  bulging  nm!  the  lione  i-  solidlx  ciKidiKH-k o  -|- 

in  T)lacc  Opiirnluim         •      •     o  o 

'"  P'a<^<-  .  GukIoii        0  o 

Ciait.    There   is   .some    slight    unsteadiness  Schiifer 0  0 

in  turning  both  to  the  right  and  left;  other- 

wise  the  gait  is  normal.  Muscle     SirciKjIh.     <  )n     tlic     i-iglil     side 

Conrdiuation.      Rqitililinilnry.       ,\orni;il  there    is   a    slight    s\  tiinn-tric.-il    w cikiirss    iti 

i)oth  with  the  eyes  open  and  closed.  Stand-  ;ill    iiio\  t-nicnts,   more   tiiarkeil    in   the  upper 

ing  on   the   right    foot  is  nf>t  rjuite  sf)  well  tli.in    in    the    lower    cNtreiiiity.     l'",lloi-(s    .'it 

(lone  as  standing  on  the  left  foot.  loiicil    nio\ cnicuts   in   the   right   hand   cause 

Non-Cf|uilibratory.    In  the  finger  to  nose  ,(  ( Immv  ,,1  the  wiist. 
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Muscle  Sid/iis.    TlRTe   i>   iki   atropliy    <ir  Stereoagnosis;    lie    can    imw    recognize    a 

anv  chanj,^e   in   cnntour;  tunc   is  apjiarcntly  knife,    safety-])in.   coin    (hnt   lie  misses   tlie 

normal.  (knuniinatinn   nf  the  coin)    and   a   fountain 

.IhnoniKil    .  Is.unialcd    M oi'cnicnt.s.    'I'lic  pen.   (  )n   the   ri<(lit   hand,   he  cannot  distin- 

pronation    sit^m   of   Striimpell   is   positi\e   in  ,i,aiish  between  a  sejuare  and  a  round  object 

the  ri.i,dn   up])cr  extremity:  ne<,^ative  in  the  rolled  over  the  hnjjers. 
left  arm. 

Till-   radialis   si,t;n   of   Striimpell   -hows  a  rK.\xi.\L  nkuvks 
delinite  increase  in  the  Hip  of  the  i-iiLjht  urist 

dorsalK   on  closin.i,^  the  lin^a-rs.  l-'irsl  Xcrrr.     Normal. 

The   thumb   si,i,ni   of    Klip]icl-\\\-il    >ho\\ >  Of^/itninl  Oculomotor  .l/yparatiis.  \'\<.um 

more  mo\(.-nu-nt  toward  flexion  of  the  distal  i-     normal.     ( )phthahnoscopic    examination 

l)halanx    of   the   thumb,    when  the  clenched  show-  evidence  of  a  recent  papilledema,  ihe 

list  is  fonibK  opened  on  the  ri,<,du  side  than  ri.i;ht  disc  is  indistinct  and  blurred  except  l)e- 

on  the  left  side.  low  and  laterally:  elsewhere  there  arc  sore 

There  is  no  lloffnian  sit;n  ])resent.  radial  markinfjs  running  over  the  edfjc  of  ilie 

The  -ign  of   .\eri   produces  a  slight  Ilex-  disc:  the  \eins  are  somewhat  tortuous.  In  th^ 

ion    in    the    right    leg.    U]ion    flexing  the   ex-  left   eye.  the  outline  is  slightly  less  distinct 

tended  leg  on  the  abdomen.  than  in  the  right  eye.  There  are  no  henior- 

There  is  some  ele\'ation  of  both  legs  in  the  rhages.  Pupils:  The  right  is  2'/2  mm.,  round, 

trunk-thigh  sign  of  llabinski,  but  the  mo\e-  regular  and  central.  The  left  is  3  mm.  There 

mriit  is  a  little  more  marked  in  the  right  leg.  is  marked  hi])pus  ]iresent.  The  ])upillarv  re- 

Modilicalii>n  of  the  trunk-thigh  sign  of  Pia-  action   lo   light,   direit   and   consensual,  and 

binski,  with  the  legs  hanging  over  the  table,  on  convergence,  is  norm.al  in  both  eves.  The 

is  positi\e  on  the  right,  negatixe  on  the  left  ])alpebral   fissures  are  normal.   There  is  no 

side.  strabismus.  The  conjugated  eye  movements 

The  coughing  sign  of  1  Imuington  is  ])res-  are  normal.  Nystagmus  is  not  present. 

cut  on  the  right,  not  on  the  left  side.  Fifth,  Scz'Ciitli,  Eiglitli.  Xiiitli,  Eleventh 

The    comi)lementarv    o])positi()n    sign    of  and  T-n'clfth  Xen'cs.  Kormn.l. 

(irasset  and  (i;iussel  and  of  Hoover  is  ])res-  Systemic  Examination.     Normal. 

ent  ;   greater  di 'W  n\\  .ird   pressure   being  ex-  In  considering  the  case  as  presented,  the 

erled  by  the  left  leg  by  ele\  .iting  the  right  facts  lead  one  to  the  diagnosis  of  an  organic 

than  \ice  versa.  lesion   in   the  brain,   afifecting  the   superior 

The  tibialis  sign  of  .Striim|)ell  camiot  be  parietal  lobule  and  manifesting  its  presence 

elicited.  primaril}',  so  far  as  the  examination  goes. 

The  sign  of  Alarie-l'oix  is  not  jiresent.  b.\    distm-bances   in   the  cortical   association. 

Sensory   Examination.    Touch    is   normal  correlation    and   synthesis    of  the    jtrimary 

exerywhere   e\ce|)t    for   a   little   hypesthesia  ipialities  of  sensation  as  received  by  the  po.st- 

on  the  dorsmn  of  the  right  thumb  and  the  Rolandic  cortex  and  transmitted  to  the  su- 

right    index    linger.    1  .or,ili/..ation  :    There   is  perior  jiarietal  lobule  for  elal)orati(Hi.  In  re- 

about    the   s.ime   error   in    the    forearms   on  g.ard  to  the  history,  the  condition  is  mainly 

Iwith  side-,  but  the  eiror  in  the  right  arm  .md  cb.ir.icterized  b\-  evidences  of  cortical  irrita- 

shouldi'r  is  .about  twice  that  in  the  left  .arm  tion    m.anifesting    themselves    in    two    types 

and  shoulder.  of  seizures,  one  abortive  and  resulting  only 

-Muscle  tendon  -en-e  is  \  er\  nuich  d---  in  ;i  ])ain  aura  and  spasmodic  contractions 
turbed  in  the  right  band,  lingers,  wrist,  el-  of  the  right  arm  and  forearm;  the  other, 
bow  and  -boulder,  but  particularh-  so  in  the  major  attacks  which  develop  out  of  the 
linger-  The  -,nne  is  true  of  the  right  foot,  minor  .attacks  and  ])roceed  to  a  general  con- 
but  to  ;i  nuub  less  degree  and  limited  to  the  \  ulsixe  seizure,  loss  of  consciousness  and  the 
toe  joints.  usu.d    post-convidsive  habitus.    The   hist(^rv 
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and  physical  examination  present  the  evi- 
dence of  an  expanding  neoplasm  situated  on 
the  left  side  of  the  brain,  affecting  primarily 
the  secondary  sensory  association  centers 
and  secondarily  the  motor  cortex.  The  dis- 
turbances present  an  adiadochokinesis,  a 
dysmetria  and  an  ataxia  which  are  sensory 
in  character  and  largely  dependent  upon 
faulty  appreciation  of  the  position  of  the 
muscles  in  space  and  the  consequent  dis- 
turbance in  the  motor  pattern  as  manifested 
in  attempts  to  produce  rapid  succession 
movements  and  voluntary  acts.  The  reflexes 
are  indicative  of  pressure  upon  the  pyra- 
midal system  passing  to  the  right  side  of  the 
bodv,  with  a  general  increase  in  the  reaction 
of  the  right  side  reflexes,  loss  of  the  super- 
ficial reflexes  and  the  presence  of  some  of 
the  abnormal  tendon  and  cutaneous  reflexes 
on  the  right  side.  The  failure  of  the  great 
toe  on  the  right  side  to  go  into  plantar  flex- 
ion or  dorsiflexion  upon  stimulation  of  the 
sole  of  the  foot  is  indicative  of  the  fact 
that  in  the  development  of  the  Babinski 
there  is  a  period,  so  to  speak,  of  equililirium 
when  neither  dorsal  nor  plantar  flexion  re- 
sults from  stimulation  of  the  sole  of  the 
foot.  The  changes  in  muscle  strength  indi- 
cate a  partial  interference  with  the  function 
of  the  pyramidal  tract  going  to  the  right 
side.  The  sensf»ry  disturbances  indicate  the 
results  of  pressure  on  the  post-Rolandic  con- 
volution producing  a  very  slight  diminution 
in  the  cortical  appreciation  of  touch,  pain 
and  temperature.  The  cortical  synthesization 
of  t'Hich,  |)ressure,  muscle  tendon,  the  effects 
of  contour,  form,  size  and  weight,  are  com- 
]iletely  eradicated  in  the  involvement  by  the 
tumor  mass  of  the  functions  which  we  know 
reside  in  the  superior  jiarietal  lolnile.  The 
fact  that  vibratory  sense  has  remained  un- 
changed would  lead  one  to  the  conclusion 
that  the  representatinn  ut'  \ibratory  sensi- 
bility in  the  cerebral  lieinispiiere  largely  re- 
sides in  the  subcortical  centers,  namely,  the 
thalanuis.  It  is  a  matter  of  common  know- 
ledge that  vibratory  stimuli  are  far  iiimi- 
colored  by  the  af'fectixc  tyin-  "f  ^(■Il-,ibilil  \ 
than  bv   till-  di^criniinaliv c.   'I  lie   iM-.liii(  ti\ c 


reaction  of  cliiklren  to  \'ibrator\-  stinuili, 
shown  l)\-  the  withdrawal  of  the  part  from 
the  tuning  fork,  is  repeatedly  seen,  and  the 
same  phenomenon  is  common  in  adult  pa- 
tients, where  the  intellectual  grade  is  not 
very  high.  The  unpleasant  character,  for  ex- 
ample, of  the  dentist's  drill,  even  in  the  ab- 
sence of  pain,  and  the  very  luipleasant  sen- 
sations produced  by  the  deep  tones  in  a 
wiiistle  or  in  an  organ,  are  matters  of  com- 
mon experience.  Discriminative  recognition 
of  rates  of  vibration,  even  ver)-  widely  sepa- 
rated, is  quite  difficult  and  the  chief  reaction 
subjectively  obtained  is,  that  the  deep  re- 
sonant viljrations  are  distincth-  more  lut- 
pleasant  than  tlie  more  rapid  and  less  ample 
vibrations.  These  facts  seem  to  indicate  that 
the  cortical  representation  of  the  vibratory 
sense  is  very  limited  and  its  main  end  sta- 
tion would  then  seem  to  be  in  the  thalamic 
centers.  In  none  of  our  cases  of  pure  corti- 
cal anesthesia,  so  far  as  has  been  demon- 
strated at  operation  in  the  past  six  months, 
has  there  been  any  material  disturbance  in 
the  vibratory  sense,  and  it  seems  fair  to  con- 
clude that  the  major  representation  of  the 
vibratory  sensibilitx-  is  in  the  thalamus. 

The  disturljance  in  pain  and  temperature 
sense  consists  in  a  moderate  reduction  in 
the  acuity  of  perception  to  hot  and  cold  and 
of  the  sharpness  of  the  pin  prick.  The  hurt 
element,  wiiich  we  believe  to  lie  largely  thal- 
amic in  origin,  is  retained;  but  the  cortical 
contriliutif)n  in  recognition  of  pain — that  is, 
its  location,  its  sharpness  and  the  prompt- 
ness with  wliich  it  is  ap[)reciated — are  di- 
minished to  a  slight  extent.  It  .seems  (|uite 
self-evident  that  there  nuist  be  some  discrim- 
inative elements  in  the  api)reciation  of  pain 
and  temperature,  and  in  tlie  disturbance  as 
shown  here,  there  is  a  fair  indication  as  to 
what  elements  of  ])ain  and  temperature  sen- 
sibility  reside   in   the  cerebral  cortex. 

In  considering  the  disturbances  of  sensi- 
bility, il  is  necessary  to  study  the  type  of 
aura  in  this  case.  This  consisted  of  a  pain 
iiriginating  in  the  lower  part  of  the  thorax 
iin  the  right  siili'  .ind  spreading  upward  to 
llic  lu-;i(l  anil  nntward  In  llu'  ;inn.   It  is  diffi- 
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cult  to  conceive  "\  an\  cxplanatinii  idr  iiain- 
ful  auras  in  tlicsc  Cduditiim-.  Init  \\c  may 
perhaps  be  allowed  to  consider  that  the  t  ac- 
tor, in  this  case  has  been  sonic  vascular  dis- 
turbance in  the  tumor,  making-  itself  fell 
first  in  the  area  represented  by  the  middle 
part  of  the  jx^st-Rolandic  convolution  ujion 
which  the  cephalic  border  of  the  tumor  im- 
pin},a'd,  and  then  spreadins;'  downward  alon.i; 
the  j)ost-l\olandic  convolutiim  and  mani  test- 
ing itself  as  a  referred  pain  with  its  distri- 
bution first  in  the  thorax,  then  in  the  arm 
and  finallv  in  the  head.  Tlu-  fact  that  the 
aura  consists  cliiellx  in  pam  ma\  be  e.\- 
l)lained  b\  an  excilatinn  n|  the  ci>rlic(i- 
thalamic  libei's  passing  I  ri  im  the  post-Rn- 
landic  area  tn  the  thalamus,  in  which  case 
the  ciprtical  arran<,''ement  would  ])resent  the 
pattern  n\  the  disturbance  whereas  the 
thalanuis  i-nntributes  the  affective  elabnr;;- 
fion.  nameK    pain. 


Du.  M('Ki:.M)Ki-i:.  T  ha\e  seen  this  jjatient 
before,  when  presented  at  the  Neurolojjical 
Institute.  .\s  1  recall  it.  T  with  others  was  led 
to  localize  the  lesion  somewhat  lower  down  in 
the  postcentral  .£r\rus  than  was  found  at  0])era- 
tion.  I  was  misled  from  the  accurate  localiza- 
tion largel\-  by  the  nature  of  the  Jacksunian 
convulsions  which  the  ])atient  suffered.  1  think 
this  case,  with  a  jijreat  many  others  on  record, 
shows  how  little  value  fairly  well  localized 
Jacksnnian  convulsions  ma\'  have  in  assisting 
us  in  localiziui,'  the  lesion  in  the  corte.x. 

One  outstandins,'  feature  to  my  mind  is  the 
nature  of  the  aura  which  this  patient  exper- 
ienced. Dr.  Riley  has  referred  to  the  ])ain 
which  was  constantly  characterized  in  the 
same  way ;  pain  in  the  right  chest  and  the  right 
arm.  T  do  not  understand  that  at  all,  and  I 
simply  mention  this  point  to  see  if  any  mem- 
bers of  the  conference  have  any  different  ex- 
planation from  that  given  by  Dr.  Riley.  1  do 
not  understand  jiain  referred  frt  m  the  cortex 
or  from  the  dura  in  that  locality. 

One  other  question  occurred  to  me:  that  i< 
whether  tumors  situated  in  the  cortex,  so  close 
to  the  superior  longitudinal  siiuis,  ever  give 
rise  to  bilateral  symptoms.  We  had  one  case 
recently  at  the  Neurological  Institute  which 
prcsenteil  bilateral  symptoms.  The  tumor  was 
located  in  the  frontal  lobe  largely,  and  still 
there  was  a  suggestion  of  a  Bahinski  on  both 


sides.  That  tumor  was  rather  extensive,  and 
there  was  a  g()o<l  deal  of  intracranial  pressure, 
and  I  think  the  consensus  oi  opini(jn  was,  that 
the  irritative  |)henomena  on  the  same  side  were 
caused  by  general  increased  intracranial  ])res- 
sure.  I  think  one  should  be  on  the  lookout  for 
l)ilateral  symptoms  in  tumors  which  so  closely 
;;pproach  the  middle  line.  Of  course  the  super- 
ior longitudinal  sinus  is  a  i)retty  dense  affair, 
but  it  is  not  inconceivable  to  my  mind  that 
pressure  across  the  niidlinc  could  cause  irrita- 
ti\e  phenomena. 

I  )iv  CoKXWALi..  .My  impression  was  that  the 
lumor  was  more  or  less  attached  to  the  iirain 
tissue  1)\  a  small  pedicle.  I  think  we  would  all 
be  interested  to  know  the  prognosis  oi  the  case 
and  the  p(jssible  frecjuency  of  recurrence 
where  the  tumor  extends  into  the  brain  tissue. 
1  sliiiuld  like  t(i  ha\e  Dr.  I-'.lsberg  give  us  some 
infiirnialiiin  in  that  rci^ard. 

1  )K.  .Saxus.  When  we  Inst  examined  this 
boy,  we  suspected  a  growth  in  the  parietal 
region  close  to  the  Roiandic  fissure,  necause 
he  had  a  definite  change  in  the  stereognostic 
sense  in  the  fingers.  He  also  had  increased 
deej)  reflexes.  .\  rapidly  growing  tumor  was 
sus[)ecte(l  in  that  there  was  a  dethiite  period 
of  onset  and  a  rapid  development  of  symptoms. 
This  was  borne  out  bv  tb.e  subse(|uc:-t  course 
(if  the  case,  as  the  symi)toms  developed  so 
rapidlv  that  it  was  imi>erative  for  him  to  un- 
dergo the  oper.'itiim  (inl\  a  niontli  nr  so  .'ifter 
we  saw  him. 

I  would  like  t<i  know  the  opinion  of  the  con- 
ference as  tt)  the  prognosis  in  this  case.  Per- 
sonally, I  feel  that  it  is  grave,  since  it  turned 
out  to  be  an  angiosarcoma.  The  best  we  can  do 
is  to  hope  that  it  will  not  recur  in  a  short 
time. 

\)k.  W  i.c  iisi.i.K.  Dr.  McKendree's  remark 
about  Jacksonian  ejiilejisy  is  true.  1  think,  only 
late  in  the  disease.  Early  in  the  disease  it  is 
a  veiy  important  localizing  sign.  The  rea.son 
why  late  signs  are  misleading  is  that  they  may 
be  due  to  edema,  intracranial  pressure,  etc. 
,ind  are  distant,  neighboring  or  secondary  in 
character.  So  that  while  it  is  true  that  fre- 
(|ucntly  we  cannot  go  b\  the  focal  signs,  if 
the\  are  very  earl\  symjitoms,  it  is  very  im- 
portant to  bear  in  mind  for  the  purpose  of 
localization. 

Most  neurologists  wait  for  choked  discs  be- 
fore they  will  operate  on  brain  tumor.  I  am 
glad  that  they  did  not  wait  ior  that  in  this 
case.    To    wait    fur   clinked    disc   ,,i   advanced 
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vivd.  I  think  we  are  too  consen-ative  in  operat- 
ing in  brain  tumors. 

degree  frequently  means  doing  an  autopsy  in 
1  should  think  that  the  prognosis  would  be 
bad  here,  in  \iew  of  the  character  of  the  neo- 
plasm. 

Dk.  Elsbeki^;.  CJne  can  really  divide  these 
tumors  into  several  groups.  The  first  is  the 
typical  dural  endothelioma.  As  it  grows,  it 
more  or  less  compresses  the  cortex.  When  the 
tumor  is  removed,  one  finds  the  cortex  flat- 
tened in  the  cavity  in  which  the  tumor  lay. 
This  type  of  growth  is  usually  not  very  vas- 
cular. 

The  second  type  of  tumor  is  a  well  encapsu- 
lated sarcoma  which  arises  from  the  dura, 
flattens  the  cortex,  and  often  buries  itself  in 
the  brain  tissue.  If  the  capsule  of  the  tumor 
is  injuretl,  the  growth  itself  will  be  found  to 
be  very  vascular. 

There  is  a  third  type  arisini;  from  the  dura, 
a  sarcoma,  also  very  vascular  if  it  is  injured; 
but  the  tumor  is  not  well  encapsulated.  \'ery 
often  only  the  portion  nearest  the  dura  is 
distinctly  encapsulated.  The  deeper  parts  are 
often  not  well  encapsulated  or  limited.  When 
this  type  of  growth  is  removed,  the  cortex 
near  the  most  superficial  part  of  the  tumor 
is  found  to  be  depressed  and  flattened,  while 
on  the  deep  surface  of  the  growth,  flattened 
corte.x  cannot  be  recoj^nized,  and  the  growth 
seems  to  merge  gradually  into  the  brain  tissue, 
although  a  line  of  cleavaj^e  can  still  be  found. 

In  the  patient  jM-esented  b\-  Dr.  Riley,  the 
condition  of  affairs  was  that  which  I  have 
just  flescribed,  which  led  us  to  suspect  that 
this  was  not  an  endothelioma,  but  a  sarcoma, 
as  was  shown  to  be  the  case  when  it  was  ex- 
amined histologically. 

Recurrence  practically  never  occurs  after 
the  complete  removal  of  tumors  of  type  one 
and  two.  In  growths  which  belong  to  the  last 
group,  the  chances  for  recurrence  are  mucii 
greater,  as  one  is  never  absolutely  certain  that 
all  tumor  tissue  has  been  removed.  Tlicse  ]>;i- 
tients  should  have  radium  oi-  iDcnt^en-ray 
therapy. 

Dr.  Stko.m;.  It  seems  lo  me  thai  tlli^  (|UCS' 
tion  of  jiain  in  a  cortical  lesion  is  a  very  inler- 
estinjj  f>ne.  The  |>ain  cannot  he  due  to  menin- 
geal irritation  because  of  its  reference.  It  is 
n'jt  referred  to  the  head,  but  ;ip|)roxinialely 
to  the  parts  represented  in  the  cortical  areas 
affecterl.  I  can  only  account  for  it  theoretically 
by  sup])'^sin)(  that  the  cortical  irritation  stinni- 
latcd  the  thalamus  i)resumabl_\'  bv  cortico- 
thalamic fibers.  The  discriminative  pari   is  of 


course  performed  by  the  cortex,  the  affective 
part  produced  by  the  above-mentioned  thal- 
amic stimulation. 

According  to  Head's  work,  where  tactile 
modes  of  sensibility  are  most  profoundly  af- 
fected, in  cortical  lesions,  the  lesion  is  more 
apt  to  be  lower,  i.  e.,  in  the  base  of  the  post- 
central and  parietal  areas,  than  when  the  sense 
of  position  and  nnnement  is  most  aft'ected. 
This  would  apparentlx-  .create  two  rather  con- 
flicting criteria  as  to  localization,  where  tactile 
sensibility  is  most  affected  in  a  lower  extrem- 
it_\-.  One  would  be  in  doubt  whether  to  base 
the  localization  of  the  lesion  on  the  segmen- 
tary distribution  or  on  the  mode  of  sensibility 
most  involved.  In  this  case  the  conflict  s 
hardly  so  pronounced,  and  I  think  one  would 
decide  on  the  segmentary  basis.  Head's  further 
point  that  w'heii  the  ulnar  portion  of  the  hand 
is  most  aft'ected.  the  lower  extremity  is  apt 
to  he  involved,  is  exemplified  here. 

Another  point,  in  such  cases,  is  the  fact  that 
the  centers  for  the  upper  and  lower  extremi- 
ties appear  to  be  so  .close,  closer  than  one 
would  expect  if  one  considers  the  large  size 
of  the  intervening  trunk  as  compared  with  the 
extremities.  In  other  words,  the  trunk  is  not 
nearh-  so  well  represented  cortically  as  the  ex- 
tremities, es|)ecially  the  u]iper.  .\s  Head  well 
says,  the  hand  is  practically  a  stalked  (corti- 
cal) sense  organ.  This  over-representation  of 
certain  portions  of  the  body  in  the  cortex  is 
not  sim])l_\'  dejjendent  upon  cortical  differences 
but  upon  a  greater  sui)i)ly  of  certain  receptors 
in  the  "cortical"  jjortions  of  the  body  (e.  g., 
tactile  coriniscles  and  muscle  spindles)  and 
upon  more  highly  developed  cortical  pathways 
(dorsal  columns  of  the  cord  and  medial  lem- 
niscus). This  is  well  shown  in  the  distribution, 
but  there  is,  to  me,  a  puzzling  point  in  regard 
to  the  sense  of  movement.  The  latter  is  nearly 
as  accurately  judged  in  the  proximal  segments 
of  the  extremities  as  in  the  distal,  yet  in  les- 
ions of  the  cortical  pathway,  such  as  the  dorsal 
colunms  of  the  cord,  the  apical  jwrtions  of  the 
extremities  are  usually,  I  believe,  the  lirst  and 
mcjst  severely  affected.  The  fact,  that  the  im- 
pulses which  are  used  by  the  cortex  have  to 
a  considerable  extent  their  own  ])ath  in  the 
cord,  makes  it  rather  dillicult  to  differentiate 
between  a  sensory  disturbance  due  lo  a  lesion 
of  the  dorsal  cord  and  one  iluc  to  a  cortical 
lesion,  when  the  sensory  distil rban.cc  above  is 
used  as  a  basis.  There  are,  lo  be  sure,  such 
circumstances  as  llie  thalamic  (piality  of  the  vi- 
bratory m(j(le  of  sensibility  and  its  consecpient 
presence  in  cortical  sensory  loss  to  help  us. 

While  we  thus  have  "coiMical"  bodily  ai'cas, 
the   fact   is  not   so  often  siressed   that    we  also 
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have  "thalamic"  h(j(Ul\  areas  ami  such  areas 
are  usually  just  those  areas  which  are  not 
"corti,cal."  They  are  especially  the  trunk  and 
other  jwrtions  in  vvhicii  tactile  and  other  stim- 
uli (ticklinji,  cold,  warmth,  prickinj^',  etc.)  prcj- 
duce  the  most  marked  agreeable  or  disagree- 
able sensations.  These  are  the  areas  to  test 
for  thalamic  hyperesthesia  and  this  hyperes- 
thesia will  often  be  found  to  be  present  in 
such  areas,  when  it  cannot  be  elicited  b\  stim- 
ulation of  "cortical"  bodily  areas.  Keferrinj,'  to 
the  (juestion  at  tlie  bejjinning  of  this  discus- 
sion, i.  e.,  pain  in  this  case,  it  is  interesting 
in  this  connection  to  note  that  the  pain  started 
and  was  most  marked,  perha])S,  in  the  trunk 
and  was.  I  belic\c,  not  referred  at  all  to  the 
lingers. 

])k.  Ca.sa.majok.  With  regard  to  the  tumor 
itself :  that  t_\pe  of  angiosarcoma  is  seen  a  gootl 
deal  in  tumors  both  in  the  nerve  substance 
and  in  the  dura.  Dr.  IClsberg  has  covered  the 
point  concerning  the  ty[)e.  Endotheliomas 
sim])ly  push  the  corte.v  aheail  of  them  and  do 
not  invade  the  cortical  tissue.  Others  from  the 
outer  dural  surface  push  the  ilura  in,  without 
invading  the  nerve  tissue.  lUit  these  angiosar- 
comas very  soon  inti. Irate  and  work  their  way 
through  the  arachnoid  and  impinge  uikju  the 
pia,  infiltrate  the  pia  also  and  extend  down 
the  line  of  the  blood  vessels  to  the  corte.x. 

The  prognoses  is  necessarily  poor,  in  this 
case.  While  one  may  make  a  distinct  cut  and 
take  out  everything  in  the  dura,  when  it  goes 
to  the  pia,  it  is  almost  impossible  to  get  it 
out.  The  result  has  been  very  good  tip  to  tlie 
present  and  I  woukl  certainlv  favor  Dr.  Kls- 
berg's  suggestion  of  roentgen-ray  in  order  to 
prevent,  if  possible,  any  further  growth. 

I)k,  I\ii.i\'.  I  do  not  think  we  can  be  cer- 
tain as  to  the  origin  of  this  tumor.  Of  course 
the  embryological  ccjnstituents  of  both  the  dura 
and  the  ])ia-arachnoid  are  the  same.  .-Vfter  a 
period  of  contact  with  the  dura  by  a  tumor 
of  this  kind  arising  in  the  ])ia  mater,  it  is  cpiite 
])ossible  for  it  U)  have  become  adherent  to 
the  dura  mater,  so  that  the  fact  of  its  adher- 
ence to  the  dura  mater  does  not  necessarily 
indicate  its  origin  from  th.at  membrane. 

Dr.  ;\IcKendree"s  remark  about  the  possible 
invohement  of  the  other  side  I  woulii  c|ues- 
tion,  because  man\  patients  we  see,  more  or 
less  of  a  neurotic  type.  Iia\e  just  as  active 
reflexes  as  this  jjatient  showed  on  the  left  side. 
Even  with  the  s|)read  from  the  ulnar  to  the 
bice])s  or  triceps,  I  do  not  think  that  the  re- 
flexes of  the  left  side  are  pathologicalb  exag- 
gerated. The  case  th.it  Dr.  .McKendiee  (uioted. 


as  I  remember  it,  presented  a  tumor  high  up 
in  the  hemisphere,  actually  passing  over  onto 
the  mesial  surface  of  the  brain.  This  tumor 
was  limited  to  the  superior  parietal  lobule  and 
did  not  approach  the  mesial  surface  by  i  or 
2  cm. 

The  question  of  the  astereognosis  has  been 
raised  on  the  ground  that  muscle  joint  sensi- 
bility was  disturbed.  My  impression  of  muscle 
joint  sensibility  is  that  it  is  ])urely  or  almost 
purely  a  cortical  type  of  sensibility.  I  do  not 
believe  that  a  lesion  limited  to  the  post- 
Rolandic  fissure  would  materially  affect  mus- 
cle joint  sensibility.  I  think  it  is  only  in  the 
area  of  the  superior  parietal  lobule,  where  s\n- 
thesization  takes  place  that  disturbances  of  this 
t\pe  of  sensibility  have  their  genesis.  Muscle 
tendon  sensihilit\-  is  primarily  a  recognition  of 
varving  postures  and  hence  it  is  distinctlv  of 
the  discriminative  or  central  type  of  sensory 
appreciation. 

In  regard  to  the  aura  and  Dr.  Strong's  re- 
marks, two  things  come  tf)  m.\  mind.  The 
extension  of  the  aura  was  from  the  thorax  to 
the  shoulder  into  the  arm  and  uj)  into  the 
head.  That  route  would  follow  exactly  the 
sensory  areas  as  the\  are  arranged  in  the  jmst- 
Rolandic  area.  Given  a  cause  for  sudden  irri- 
tation arising  in  the  tumor,  it  would  spread 
just  as  the  ripples  spread  on  the  surface  of  a 
l)ond  when  one  throws  a  stone  into  it.  Erom 
the  anatomical  arrangement  of  those  areas,  it 
is  ])ossible  to  suggest  that  the  aura  may  have 
arisen  in  that  way.  So  far  as  paWi  arisin«^ 
from  stimulation  of  the  cortex  itself,  I  think 
we  are  on  much  less  secure  ground,  because 
everyone  knows  that  the  cortex  can  be  oper- 
ated u|)on  under  local  anesthesia,  without  an\ 
a|)])reciation  of  jiain.  so  that  we  must  consider 
the  thalamus  as  involved  in  the  disordered  re- 
action. .So  far  as  we  know,  there  is  not  any 
very  discrete  distribution  of  the  representation 
of  the  body  segments  in  the  thalmus,  so  that 
it  is  hard  to  imderstand  stimulation  arising 
from  the  cortex  going  to  the  thalamus  and  pro- 
ducin'^  such  an  orderly  successive  externa'ixa- 
lion  as  we  fi"*^'  in  thi<  case,  unless  we  imjjlicate 
the  thalamus  as  the  source  of  the  i)ain  and  the 
cortex  providing  the  ])attern  of  the  distur- 
liance. 

.\s  to  Dr.  McKendree"s  remarks  about  the 
Jacksonian  tyi)e  of  disturbance:  'i'lie  motor 
manifestations  in  this  case  began  in  the  haml. 
If  there  was  direct  cortical  pressure  resulting 
from  the  tumor,  the  first  exjilosive  cortical 
reaction  woulil  be  in  the  leg.  \\'e  have  a  jump 
of  ?  or  4  cm.  from  the  location  of  the  tumor 
in  the  superior  parietal  lobule  to  the  location 
of  the  motor  centers  for  the  arm  and  hand  in 
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the  precentral  convolution.  We  know  that  the 
main  function  of  the  superior  parietal  lobule 
is  to  supply  the  discriminative  forms  of  sensi- 
bility, which  reach  their  acme  in  the  hand  and 
fingers.  Consequently  the  connections  of  this 
area,  with  the  area  providing  for  the  produc- 
tion of  voluntary  movement,  would  be  more 
immediate  for  the  hand  than  any  other  part 
of  the  body,  and  it  seems  perfectl\  concei\  able, 
that  excitation  arising  in  the  superior  parietal 
lobule  might  under  certain  circumstances, 
manifest  itself  by  motor  disturbances  in  the 
area  most  richlv  connected  with  this  area  of 


the  brain,  namely  the  lower  third  of  the  pre- 
central convolution.  \\'e  know  that  the  sensory 
apparatus  is  developed  for  the  purpose  of  pro- 
ducing motor  reactions  and  it  is  not  doing  too 
great  violence  to  our  preconceived  ideas  to 
transfer  this  analogy  to  the  cortex,  where  irri- 
tation of  a  sensory  area  could  manifest  itself 
in  convulsive  motor  responses.  I  cannot  accept, 
on  account  of  the  anatomical  difficulties  pre- 
sentetl,  that  direct  pressure  b}"  the  tumor  can 
be  held  accountable  for  the  production  of  the 
hyperkinetic  phenomena,  and  it  seems  more 
reasonable  to  exjilain  them  on  this  basis. 
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A  method  of  therapy,  to  be  practical,  must 
l)e  applicable  to  patients  in  all  stations  of 
life,  since  the  diseases  for  which  it  is  in- 
tended include  all  classes.  Neither  indigence 
nor  affluence  is  exempt  from  functional 
nervous  disorder,  and  the  false  belief  that 
the  psychoneuroses  predominate  among  the 
rich  is  fostered  by  the  general  misconception 
of  the  nature  and  mechanism  nf  neuroses. 
The  ])iil)lic  clinics  are  cniwdcd  d.'iily  with 
patients  suffering  from  all  grades  of  neu- 
roses, from  the  simplest  anxiety  states  to  the 
most  complete  conversion  types. 

Not  all  of  these  patients  re(|uirc  an  elab- 
orate and  painstaking  analysis  for  recovery, 
as  is  proven  by  the  results  of  other  forms  of 
therapy.  All  these  patients  deserve  sttidy,  if 
only  for  scientific  interest,  with  ;i  view  nf 
determining  the  basis  of  the  disnnlcr  in  the 
mental  sphere.  At  least  as  miicli  intirest 
ought  to  he  directed  to  psychical  as  to  j)hy- 
sical  states — for  the  jisychogenesis  of  most 


I  if  the  neuroses  needs  no  defense  at  present. 
\'et,  unfortunately  for  various  reasons,  not 
as  much  attention  is  directed  to  a  compli- 
cated personality  disorder  as  to  an  unim- 
portant   and  non-pertinent  skin  lesion. 

The  feasibility  of  practicing  psychoanaly- 
sis in  a  clinic  has  fre(|uently  been  (juestioned. 
There  are  many  valid  reasons  against  apply- 
ing an.'iKsis  tini\ersall\-,  but,  when  viewed 
ps\'chanal\  tically,  a  better  insight  nf  any 
neiinitic  riini|)laint  is  dbtained.  Stich  ;tls(i  is 
the  result  in  ctTtain  gnuips  id   ]isych(ises. 

Let  us  consider  the  various  conditimis 
(le.ilt  with  at  a  neurological  clinic. 

•riiK  .N'ici'Nosis  IN  coxsii  Ti  rioxAi.  l'S^■c'llo- 
I'A  I'll  !(■  l^'l•■|•■.Klllln■|■^■ 

.X'lit  alw;i\s  (111  patients,  referred  for 
anahsis,  .•ip])niach  thi'  intellet'ttial  and  I'lno- 
liiMial  IcM'ls  necessary  to  derive  any  benefit 
fiMiii  ibis  in;inagement,  or  failures  in  these 
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cases  can  be  sought  for,  in  the  nature  and 
mechanism  of  the  simple  neurosis.  Here  the 
illness  is  superficial,  and  its  purpose  is  to 
conceal  an  inferior  personality.  They  seek, 
not  treatment,  but  a  postponement  of  a  de- 
cision in  some  prol)lems  they  cannot  solve. 
They  attend  to  hydrotherapy  etc.  regularly, 
though  protesting  its  inefficacy.  One  then 
may  venture  to  suspect  that  they  persist  in 
the  treatment  because  it  will  not  cure  them. 
Such  a  simple  neurosis  is  the  patient's  solu- 
tion to  inadequacy,  and  may  become  a 
"Career"  (Casamajor).  Any  therapy  that 
nurses  the  "Career"  is  more  welcome  than 
one  that  treats  the  neurosis  and  solves 
the  proljlcm.  Some  of  these  problems  are 
psychiatric  and  others  sociologic,  and  more 
often  both  of  these  factors  are  involved.  In 
this  class  we  recognize  the  Constitutional 
Psychopathic  inferiority  of  State  Hospital 
designation,'  and  the  group  neatly  termed  V)\- 
Casamajor"  "The  Inadequate."  Though  the 
latter  term  is  applied  to  neuroses  in  business 
life,  it  may  projierly  fit  those  who  are  not 
adequately  e(|ui])ped  to  meet  the  responsi- 
bilities of  marriage.   To  illustrate: 

C.\SE  I.  Dr.  1.  S.  Wechsler  asked  me  to 
study  a  young  woman,  aged  twenty-four, 
who  complained  of  fainting  spells  with 
screaming  in  public  places.  He  informed  me 
that  the  patient  had  had  some  difficultv  with 
her  employer  on  whom  she  forced  her  atten- 
tions, and  her  attacks  took  place  frequently 
in  his  presence.  She  then  screamed  oppro- 
brious phrases  at  him  in  her  semi-conscious 
condition.  A  few  interviews  disclosed  the 
following  situation:  the  patient  had  left  her 
husband  soon  after  marriage  five  years  prev- 
iously and  entered  into  relations  with  her 
em])loyer.  This  man  abused  her  from  the 
beginning  and  subjected  her  to  many  per- 
versive acts.  Lately  he  had  neglected  her  and 
hence  her  conduct  anomalies.  The  patient 
offered  a  solution  to  her  problem  as  follows: 
"It  does  not  pay  to  stick  to  one  man ;  from 
now  on  T  will  do  ditt'crently."  An  apparently 
simple  solution  for  one  of  pathological 
make-up. 


THE    NEUROSIS    .\S    .\    I<E.\C"1  lO.N     TO    SPECI.^L 
CO.MI'LIC.VTIONS    OF    THE    l.MMIGRANT 

A  complaint  similar  to  the  above  ma\ 
arise  in  an  individual  without  jjsychopathic 
make-up,  whose  environment  has  radicallv 
changed  to  an  inferior  level.  Such  may  re- 
sult through  emigration.  Though  the  prolv 
Icms  of  the  immigrant  are  manifold,  yet 
there  are  relatively  few  neurotic  reactions 
directly  traceable  to  mere  change  of  country, 
in  our  vast  number  of  foreign  patients. 
Those  who  are  thus  affected  have  special 
complications,  and  their  reactions  are  not 
unlike  those  of  our  native  patients  when 
similarly  situated.  We  therefore  cannot 
speak  of  "immigrant  neuroses"  as  an  entity, 
as  we  do  of  "w'ar  neuroses." 

The  problems  that  result  in  neurosis  are 
those  of  the  individual,-  and  have  to  be 
studied  from  that  angle. 

C.\SE  u.  Dr.  C.  A.  McKendree  referred 
a  woman,  aged  forty,  who  complained  of 
fainting,  insomnia,  attacks  of  weeping  and 
\arious  dysasthesias  of  anxiety,  since  her 
arrival  in  tliis  country  about  ten  months 
previously.  In  Russia,  she  was  engaged  in 
business,  successfully  maintaining  herself 
and  two  daughters  during  the  five  years  her 
husband  was  in  New  York.  On  arriving 
here,  she  was  shocked  at  the  youthful  ap- 
pearance of  a  clean-shaven  liusband,  who 
had  dropped  the  orthodox  customs  and 
habits  of  her  religion,  and  replaced  them 
with  the  meager  shop  talk  of  a  tailor  and 
no  ideals  higher  than  card  playing  for  pleas- 
ure. He  was  a  poor  wage-earner,  and 
economically  she  was  more  handicapped 
here,  than  when  she  was  in  her  own  busi- 
ness in  Russia,  besides  she  missed  the 
meeting  with  new  faces,  and  the  matching 
of  wits  with  tradespeople — her  main  form 
oi  rocial  contact.  Here  her  only  interests 
were  in  the  preparation  of  meals  and  the 
care  of  four  rooms  in  a  tenement  house. 
This  woman  was  intellectually  superior  to 
her  husband  and  felt,  that  were  she  to  en- 
gage her  abilities  in  business,  she  could  do 
better  than  he.  and  at  the  same  time  remove 
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the  unjustified  domination  which  he  claimed 
on  account  of  his  longer  residence  in  this 
conntr\-.  She  had  not  the  courage  to  refuse 
to  be  his  cook  except  through  an  attack  of 
anxiety -hysteria. 

THE     NEUROSIS     WITH     MORE    COMPLEX 
MECHAXISMS 

Mild  anxiety  states  resulting  from  envir- 
onmental difficulties  do  not  reciuire  extensive 
analytic  therapy.  Often  but  a  few  interviews 
disclose  the  conflict  and  a  solution  may  then 
be  arrived  at.  It  is  quite  as  important  in 
these  instances  to  know  when  to  curtail  the 
analysis,  as  when  to  press  boldly  forth  and 
persevere  until  the  deepest  layers  in  the  psy- 
chic structure  have  been  exposed.  It  is  in 
the  severe  psychoneuroses  that  the  analyst's 
technique  is  most  useful.  Mere  conscious 
contributions  by  the  patient,  no  matter  how 
carefully  noted,  would  not  disclose  the  un- 
conscious basis  for  hysterical  or  obsessional 
illness.  The  following  case  entailed  a  search 
of  greater  psychic  depth,  and  the  unwinding 
of  more  complicated  mechanisms. 

Case  hi.  Referred  by  Dr.  H.  S.  Howe. 
A  well-bred  young  lady,  aged  twenty-one, 
h.-i.d  periods  of  unconscimisness  lasting  man\- 
days,  during  which  she  would  wander  away 
from  home,  act  queerly,  scream  and  'Aeej). 
Every  few  months,  during  the  past  three 
years,  she  would  find  herself  in  a  hospital, 
and  would  be  told  that  she  was  found  on 
the  street,  tearing  her  hair,  etc.  She  could 
not  recall  any  of  the  incidents  mentioned  to 
her,  but  vaguely  remembered  having  had 
severe  pains  in  the  left  lower  abdominal 
region.  After  careful  study  at  the  various 
hospitals,  her  condition  was  diagnosed  Hys- 
teria. The  analysis  was  not  completed  l)Ut  the 
following  was  disclosed. 

I'our  years  i)reviously  tiie  ])atiiiit's  father 
disapjjeared  from  his  farm,  su])posedly  with 
some  mental  disturbance.  The  patient  was 
the  only  child  and  she  was  her  father's  com- 
panion in  his  farming  duties  and  outings  of 
fishing  and  riding.  She  acted  and  fell  like  a 
lx)y,  and  her  father  encouraged  Irt  l)o\isii 
attitiule,    and    often    told    lier    Inns     (lisaj)- 


pointed  he  \vas  at  her  birth,  that  she  was  not 
a  boy.  Soon  after  her  father's  disappearance, 
her  mother  sold  the  farm,  moved  to  a  nearby 
cit}-  and  practiced  Christian  Science  nursing". 
The  patient  was  lost  without  her  father's 
companionship.  Having  acted  the  part  of  a 
boy,  she  attempted  to  displace  her  father  by 
assuming  his  role  in  the  home.  As  she  says, 
"To  my  mother  I  was  a  husband,  and  if  not 
for  my  illness,  I  could  be  as  good  a  protector 
as  he  was."  Once  having  identified  herself 
with  her  father,  she  acted  accordingly,  and 
emulated  him  by  suddenly  leaving  home 
without  her  mother's  knowledge  and  coming 
to  New  York.  Her  illness  began  about  that 
time.  Of  that  she  says,  "Since  then  I  seem 
to  have  become  a  different  person.  Things, 
that  have  happened  to  me  in  the  past,  seem 
as  though  they  happened  to  someone  else 
and  not  to  me.  Things  I  wanted  then,  I  have 
no  desire  for  now.  I  was  so  sick  at  the  time 
I  would  not  have  cared  if  they  had  cut  me 
into  a  thousand  pieces.  It  is  just  a  mad  desire 
to  get  away  from  everything  in  this  world 
and  myself  particularly.  I  did  not  trust  my- 
self to  do  the  right  thing.  I  make  so  many 
mistakes.  I  should  not  have  come  to  New 
York.  At  the  hostess  house,  when  I  arrived, 
they  urged  me  to  go  to  a  doctor.  They  feared 
I  was  to  become  a  mother.  That  is  the  only 
reason  they  know  of  for  a  girl  coming  to 
this  city.  I  cannot  see  how  they  think  so.  To 
me  |)assion  and  i)hysical  surrender  mean  ani- 
malism, degradation  and  sensuality,  and  ends 
in  death.  During  my  attack  I  get  tense;  I 
see  a  knife,  darkness,  daddy,  something  go- 
ing very  fast  and  striking  my  face,  mother, 
something  wrong,  my  dad  running  a  long 
vvay,my  side  hurting  terril)ly." 

Her  illness  may  be  interpreted  as  follows: 
Her  liljido  had  been  directed  coni])letely  to 
her  father,  and  with  his  disappearance,  she 
v\itlidrew  it  to  hei'self  by  identifying  herself 
with  him.  Successful  identification  may  have 
been  better  accomplished  by  her  becoming 
homosexual,  and  ati  attempt  at  this  inversion 
is  manifest  in  a  queer  attachment  she  had 
formed  for  a  puella  publica,  whom  she  met 
at  a  hospital  while  ill.  She  acted  the  part  of 
a  |)r(itcctor  to  this  woman  in  niruiy  morally 
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hazardous  situations.  She  tried  to  save  her 
by  an  attempt  to  displace  the  men;  a  further 
elaboration  of  her  identification  with,  and 
displacement  of.  her  father  in  relation  to 
her  mcither.  Neither  her  incestuous  craving 
for  father,  nor  her  flight  away  from  it  into 
homosexuality,  could  be  tolerated  con- 
sciously. Hence  her  attacks  of  unconscitius- 
ness  in  which  incestuous  i)hantasies  pre- 
dominated. 

.■\N.\LYSIS   IN   niFFICRKX  IIAI.  DL^iC-VOSIS 

Patients  with  severe  neuroses,  such  as  the 
obsessional  types  or  the  non-transference 
states  (paranoia,  etc.),  may  present  on 
superficial  inquiry  only  some  mild  an.xiety 
states.  The  causes  of  the  concealment  of  the 
true  conditions  are  manifold.  The  ]iatient  at 
some  previous  consultation  may  have  been 
laughed  at  for  his  "silly  ideas,"  hence  he 
becomes  more  guarded.  But  the  ideas  persist 
and  there  is  an  urge  to  release  the  tension 
of  the  accompanying  affect,  by  some  anxiety 
complaint.  Some  fear  detection  of  the  ideas 
lest  they  be  considered  evidence  of  insanity ; 
others  unconsciously  know  the  meaning  of 
their  obsessions  and  fear  that  the  physician 
may  also  know  the  interpretation.  It  is 
remarkable  how  carefully  they  will  ask 
whether  the  physician  has  ever  seen  a  case 
like  theirs,  and  is  not  their  condition  the 
only  one  in  the  universe — revealing  a  wish 
that  it  be  so,  in  order  to  remain  undetected. 

Case  IV.  Referred  i\v  Dr.  M.  Osnato. 
Was  treated  at  the  \'anderbilt  Clinic  for  sev- 
eral years  by  the  usual  physiotherapeutic  and 
medicinal  procedures.  The  patient,  a  married 
woman,  aged  forty,  complained  of  various 
anxiety  symptoms,  but  never  revealed  her 
obsessions  until  she  accidentally  said,  "If 
only  the  thoughts  would  get  away  from  me." 
When  urged  to  speak  about  her  thoughts, 
she  showed  great  embarrassment  and  would 
not  continue.  On  analysis  the  following  was 
obtained  :  I'^very  moment  of  her  waking  state 
she  was  obsessed  by  the  thought,  "a  rat  in 
a  cat's  mouth."  She  reacted  to  it  differently 
at  various  times,  with  disgust  or  with  fear. 


She  appreciated  the  foolishness  of  her  obses- 
sion but,  in  spite  of  her  reasoning  and  no 
matter  how  hard  she  tried  to  forget  it,  the 
thought  was  forever  there.  It  had  liegiui 
three  years  previously,  and  she  recalled  that 
it  was  soon  after  she  had  read  a  newspaper 
item  about  the  maltreatment  of  Jewish 
women  by  Polish  soldiers  in  the  war  zone. 
They  subjected  the  women  to  all  sorts  of 
indignities,  as  making  them  kiss  buttocks 
and  genitals.  She  reflected  how  terrible 
would  be  her  plight  were  she  to  be  made 
to  do  it,  and  how  happy  she  was  that  she 
had  left  Poland  many  years  ago.  The  vivid- 
ness of  the  news  item  was  before  her  all 
that  day,  and  it  haunted  her.  But  why  should 
she  have  been  so  impressed  with  this  par- 
ticular news  item  and  especially  the  identi- 
fication of  herself  with  those  alleged  mal- 
treated women?  Seven  years  ago  her  hus- 
band came  home  late  at  night  from  a  meet- 
ing,somewhat  intoxicated.  She  was  sud- 
denly aroused  from  deep  sleep  just  in  time 
to  find  him  attempting  to  insert  his  penis 
into  her  mouth.  She  felt  nauseated,  could  not 
sleep  and  was  ven*-  much  upset  for  several 
days.  She  tried  to  reason  with  herself  that 
nothing  had  occurred,  but  the  picture  of  the 
attempt  persisted.  She  evaded  it  by  recalling 
how,  many  years  ago,  she  had  kissed  her 
infant  son's  genitals  and  the  pleasure  she 
derived  from  kissing  him  "all  over  his 
body."  She  succeeded  for  a  while  in  displac- 
ing the  attempted  perversion  of  her  husband 
i)y  substituting  the  latter  memory,  but  un- 
wittingly the  picture  would  change  to  tlie 
l)resent  state  of  diat  infant,  who  is  now  a 
young  man.  In  rapid  succession  she  would 
evade  now  one  thought  and  then  another, 
always  ending  up  by  picturing  herself  kiss- 
ing her  son.  After  several  restless  days  she 
forgot  all  about  the  incident  with  her  hus- 
band. Three  years  ago  when  she  read  the 
alx)ve  news  item,  she  unconsciously  asso- 
ciated it  with  this  experience  of  four  years 
previous,  but  avoided  her  substituted  per- 
verted incestuous  phantasies  by  symbolizing 
them.  Hence  the  obsession  of  "a  rat  in  a  cat's 
mouth,"  and  the  affect  belonging  to  the  orig- 
inal incident  was  transferred  to  its  svmbol- 
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ized  substitute.  The  obsession  promptly 
disappeared  after  analysis. 

In  the  obsessional  neuroses  the  conflict 
is  taken  care  of,  in  the  mental  sphere,  but 
in  hysteria  it  is  converted  into  physical 
symptoms,  as  in  the  following: 

Case  v.  Referred  by  Dr.  G.  A.  Blakes- 
lee.  A  married  woman,  aged  forty-two. 
complained  of  a  very  troublesome  symptom. 
For  two  years  she  had  been  blinking  con- 
tinuously and  much  more  while  on  the  street, 
which  embarrassed  her  greatly  as  she  was 
ashamed  of  it.  She  could  not  account  for  the 
beginning  of  it  and  had  been  treated  with 
eyeglasses  etc.,  without  improvement. 

The  analysis  disclosed  that  prior  to  the 
appearance  of  this  annoying  symptom,  the 
patient  while  riding  on  a  street  car,  saw  her 
husband  walking  with  a  well  dressed  woman, 
when  he  was  supposed  to  have  been  at  a 
meeting  of  his  lodge.  She  got  off  the  street 
car  with  the  intent  of  following  them,  but 
they  turned  a  corner  and  she  lost  sight  of 
them.  Her  husband  came  home  late  that 
night,  and  the  patient,  who  is  a  very  quiet, 
religious  woman  did  not  dare  to  question 
him  about  the  incident  for  fear  of  disturb- 
ing their  happy  domestic  relations,  but  she 
could  not  sleep  that  night.  All  sorts  of  ideas 
relative  to  his  infidelity  tortured  her,  but 
as  he  continued  to  be  as  attentive  to  her  as 
before,  she  decided  that  .she  might  have  been 
mistaken  about  what  she  saw.  A  few  even- 
ings later,  she  again  saw  him  with  the  same 
woman  and  this  time  she  followed  until  she 
saw  them  enter  a  theatre.  Though  convinced 
that  she  was  not  mistaken,  she  .still  did  not 
dare  to  talk  to  her  husband  about  it  for 
fear  of  the  consequences,  the  notoriety,  and 
the  breaking  up  of  the  happy  home  which 
she  prided  herself  she  had  maintained  for 
so  many  years.  To  quote  the  patient:  "Really 
it  did  not  bother  me  after  a  few  days  and  I 
got  the  whole  thing  out  of  my  head,  espe- 
cially when  I  g(jt  this  terrible  blinking,  and 
my  husband  is  all  concerned  about  it  and 
he  would  do  most  anything  to  have  mc 
cured."  It  was  quite  evident  that  what  the 
patient  did  not  dare  to  do  consciously, 
namely  calling  the  attention  of  her  husband 


to  what  she  saw,  she  did  unconsciously  by 
her  symptom,  and  the  blinking  protected  her 
also  from  seeing  any  more  that  which  she 
could  not  tolerate.  Though  the  patient  saw 
the  mechanism,  the  blinking  disappeared 
only  after  she  had  had  a  frank  talk  with 
her  husband,  and  the  incident  had  been  ex- 
plained by  him  as  a  foolish  flirtation. 

A])parent  environmental  difficulties  may 
wrongly  be  blamed  for  nervous  symptoms, 
when  the  cause  lies  in  a  disturbance  of  inner 
relations  of  the  personalit}-. 

C.\SF,  VI.  Referred  by  Dr.  L.  Casa- 
major.  The  patient,  a  man,  aged  thirty- 
seven,  complained  of  severe  pain  in  his  eves. 
This  began  three  years  ago  and  a  radical 
Killian  operation  had  been  performed  bv  a 
surgeon  who  hoped,  in  spite  of  negative 
roentgen-ray  findings,  that  he  had  remedied 
the  condition.  Also  a  sub-mucous  resection 
had  been  done  without  relief.  He  was 
obliged  to  give  up  his  position  as  a  railroad 
engineer  which  he  had  held  for  many  years, 
as  he  blamed  that  for  straining  his  eyes, 
CoTicomitant  with  his  eye  symptoms,  he 
complained  of  a  compulsion  to  push  people 
off  the  subway  platform  on  the  tracks  when 
a  train  was  approaching,  and  of  a  desire  to 
scream  loudly  in  quiet  places.  He  feared 
that  he  was  becoming  insane.  He  had  re- 
cently returned  from  Ireland,  where  he  had 
gone  with  the  hope  that  he  might  improve 
in  his  native  land,  where  he  liad  planned, 
prior  to  his  illness,  to  return  and  settle  on  a 
farm.  While  there  he  became  worse  and 
went  t(i  London  to  be  treated,  without  re- 
sults. 

The  analysis  disclosed  that  the  patient  was 
the  youngest  of  sixteen  children  and  much 
neglected  by  his  mother,  who  was  old  in  his 
childhood,  .and  .showed  symptoms  of  sen- 
ility: self  centering  of  interests,  stubborncss. 
and  some  dilapidation.  She  was  also  alco- 
holic. He  hated  his  mother  and  often  wanted 
to  strike  her,  but  did  not  dare  on  account  of 
her  power  fid  physique.  He  recalled  phan- 
ta.sies  of  incest  mostly  of  voyeur  and  sadistic 
character.  He  left  home  at  seventeen,  emi- 
grated to  the  United  States  and  took  up 
railroading.  He  practiced  continence  for  the 
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most  part,  considering  illicit  relations  a  sin, 
but  he  postponed  marriage  until  he  would 
some  day  return  to  Ireland.  It  was  when  he 
was  about  to  realize  his  plans,  that  his  symp- 
toms appeared  and  they  were  aggravated  b>' 
his  return  to  his  birthplace.  He  had  horrible 
dreams,  as  he  complained,  and  the\-  were  of 
frank  relations  with  his  mother,  resulting  in 
nocturnal  emissions,  and  other  dreams  of 
relations  with  men. 

Here  was  a  complete  disorganization  of 
the  libido  into  its  various  components,"  when 
the  conscious  personality  attempted  to  force 
it  away  from  its  original  fi.xation,  the 
mother,  and  transfer  it  to  an  adult  choice, 
a  wife.  Even  this  attempted  choice,  the  un- 
conscious directed  by  causing  him  to  post- 
pone marriage  until  his  return  to  his 
birthplace.  He  was  not  prepared  for  this 
adult  reaction,  because  the  unconscious  fixa- 
tions became  more  intensified,  the  more  the 
conscious  tried  to  assert  itself,  and  the  con- 
flict resulted  in  an  attempt  to  compromise 
by  forcing  the  components  to  take  the  lead. 
But  that  also  was  intolerable,  hence  the  con- 
version into  their  respective  negatives,  which 
are  the  neurotic  symptoms:  pain  in  the  eyes 
as  the  negative  for  the  voyeur  component, 
and  fear  to  harm  someone  as  the  negative 
for  the  sadistic  and  homosexual  components. 
It  was  therefore  no  accident  that  the  patient, 
though  of  poor  means,  had  purchased  sev- 
eral pair  of  expensive  binoculars,  and  had 
fitted  himself  with  eye  glasses  though  not 
needing  them. 

By  reflection  we  ma\'  get  a  glimpse  of 
the  causation  of  the  disappointment  of  one 
visiting  his  birthplace:  the  original  seat  of 
the  mother  image  as  retained  in  infantile 
memories.  Of  course  that  image  cannot  be 
found  by  the  adult  and  the  search  is  in  vain. 
In  order  to  save  space  I  will  not  quote  all 
the  cases  studied,  which  numbered  twentv- 
seven  (two  of  which  are  reported  else- 
where ').  They  consisted  of :  seven  an.xiety- 
hysterias,  five  conversion  hysterias,  four  ob- 
session or  compulsion  neuroses,  one  psychic 
impotence,  six  conduct  disorders,  two  cvclo- 
thymias  and  two  non-transference  cases,  one 


of  which  was  dementia  praecox  and  the  other 
paraphrenia.'  During  the  period  of  two  years 
seventeen  of  the  patients  have  recovered.  Of 
the  others,  some  are  still  under  treatment, 
a  few  have  either  dropped  out  or  the  analysis 
h;is  been  discontinued  on  account  of  the  na- 
ture of  the  case. 


CO.NCLUSIOX 

it  has  been  siiown  that  in  conjunction  witli 
other  methods  for  the  study  and  treatment 
of  neurological  cases  in  a  clinic,  psychanaly- 
sis  has  proven  a  valuable  means  in  diagnosis 
and  therap)-.  Though  not  all  cases  were 
brought  to  a  successful  fini.sh,  for  reasons 
that  are  evident  when  reviewing  the  type 
of  cases  presented,  insight,  not  obtainable 
by  other  means,  was  gained  in  the  psychic 
mechanisms  of  all  cases. 

In  C(»nclusion  I  wish  to  express  my  appre- 
ciation to  the  staff  for  their  kind  interest  in 
referring  patients,  and  to  Professor  Casa- 
major.  Chief  of  Clinic,  whose  hearty  coop- 
eration made  these  studies  possible. 
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DiSCU.SSIOK 

Dr.  Wkchsler.  I  tlunk  that  Dr.  Lehrtnan  is 
to  be  congratulated  upon  the  work  he  has 
done.  It  is  something  that  no  psyclianalyst  has 
e\er  done  before,  that  is  to  treat  cases  psych- 
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analytically  in  a  clinic.  He  has  proven  to  us 
that  this  is  possible.  He  has  frequently  solved 
problems  in  diagnosis  for  us  with  his  analyses 
and  at  the  same  time  helped  the  patients.  I  do 
not  suppose  he  maintains  that  he  has  in  every 
instance  followed  cases  to  their  psychanalytic 
conclusions,  but  he  has  given  us  some  insight 
into  the  mechanism  of  these  cases.  The  main 
point,  to  be  emphasized,  is  that  in  a  limited 
way  psychanalysis  can  be  applied  in  the  clinic. 

Dr.  Sands.  Dr.  Lehrman  has  made  a  real 
and  valuable  contribution  in  that  he  has  shown 
that  psychanalytic  treatment  may  be  adminis- 
tered to  clinic  patients,  without  collecting  a 
fee  for  such  treatment.  To  those  of  us,  who 
have  studied  psychanalysis  as  a  means  of  help- 
ing the  mentally  sick,  there  have  been  a  few 
rather  puzzling  aspects  to  the  technique  as 
usually  taught  b}'  the  older  men.  For  instance, 
we  are  told  that  a  fee  must  be  collected  before 
treatment  is  instituted,  that  no  dispensary  pa- 
tient can  be  benefited  b\'  such  treatment,  and 
that  the  patient  must  report  for  an  unusually 
long  period  of  time  such  as  is  never  heard  of 
in  any  other  treatment.  Dr.  Lehrman  has  dis- 
proven  these  methods. 

A  word  about  psychanalysis  itself.  There  is 
no  doubt  that  those  who  have  had  the  proper 
preliminary  educational  and  medical  training 
and  have  devoted  themselves  to  the  manage- 
ment of  the  mentall}'  ill,  and  who  are,  at  the 
same  time,  frank  in  voicing  their  sentiments 
freely  and  in  honestly  admitting  the  limitations 
of  the  method,  feel  that  psychanalysis  is  a 
real  and  efficacious  means  of  ameliorating 
some  human  misery.  Medical  men  have  been 
skeptical  about  its  usefulness  and  have  for  a 
long  time  failed  to  allot  to  it,  its  true  value, 
thereby  depriving  the  sick  of  the  benefits  de- 
rived from  such  treatment.  This  offered  an 
opportunity  for  non-medical  men  and  charla- 
tans to  exploit  the  sick  by  entering  this  field, 
which  was  neglected  by  physicians.  Thus  a 
vicious  cycle  was  formed,  for  medical  men 
soon  thought  it  unetliical  to  utilize  a  metliod 
which  was  so  largely  in  the  hands  of  laymen 
and  charlatans.  I'ortunateiy,  we  are  at  present 
beginning  tf)  apfjreciate  the  necessity  for  train- 
ing projierly  qualified  medical  men  in  the  use 
of  jjsychanalysis.  No  less  an  authority  than 
Mott,  a  most  eminent  neuropathologist,  has 
sfx-;ken  favorably  of  this  method,  as  is  reported 
in  a  recent  number  of  the  Journal  of  the 
Amerix:an  Mcflical  Association. 

While  it  is  true  that  jtsychanalysis  as  a 
scientific  method  is  utilized  anri  prof>erly  so, 
in  the  various  fields  of  learning,  we  must  in- 
sist that  in  treatment  of  sick  people,  physicians 
alone  shouUI  use  it. 


Dr.  Elsbekc.  W  henever  I  hear  a  discussion 
of  this  subject,  1  am  mindful  of  what  a  wag 
once  said  about  Homer.  He  said  he  did  not 
think  that  Homer  ever  existed,  but  that  the 
poems  had  been  written  b_\-  another  man  of 
the  same  name.  I  feel  that  psychanalysis  is 
dignified  by  a  name,  when  it  really  should  be 
called  simple  common  sense.  Is  it  not  true, 
that  physicians  lacked  this  common  sense  for 
many  years,  and  sent  patients  with  neuroses 
awa\-,  telling  them  that  there  was  nothing 
wrong  with  them: 

Dr.  TiLNEY.  I  do  not  feel  that  1  should 
speak  on  the  subject  of  psychanalysis,  because 
1  do  not  know  enough  about  it  by  actual  ex- 
perience, but  I  have  seen  sufficient  of  the 
effects  of  this  study  and  practice  to  ask  a 
question,  which  I  believe,  decides  the  point  as 
to  whether  we  should  foster,  encourage  and 
develop  this  line  of  activity.  Briefl}',  this  ques- 
tion is:  Has  psychanalysis  been  helpful  to 
those  who  are  in  need  of  help?  From  my  per- 
sonal knowledge,  I  can  very  safely  answer  that 
in  the  affirmative.  I  am  sure  that  it  has  been 
helpful.  People  who  suffer  have  had  their  con- 
ditions improved.  Furthermore,  it  has  been 
helpful  in  a  much  more  extended  and  far- 
reaching  sense,  in  a  wa}',  which  1  think,  will 
bear  fruit  in  the  future  and  the  signs  of  which 
we  are  already  beginning  to  see.  It  is  a  new 
means  of  arousing,  and  has  aroused  an  interest 
in  ourselves.  We  are  beginning  to  understand 
ourselves  a  little  better  than  we  did.  Certainly 
there  was  no  greater  stupidity  in  man  than  the 
lack  of  knowledge  of  himself,  which  has  ex- 
isted up  to  the  present  time.  I  believe  that 
psychanalysis  is  a  real  step  toward  the  study  of 
personality.  Of  course  it  has  come  in  for  a 
great  deal  of  criticism,  as  almost  any  pioneer 
movement  is  bound  to  do.  Many  have  not  seen 
its  purport  at  all.  1  agree  with  Dr.  Elsberg 
that  it  is  nothing  more  than  common  sense, 
common  sense  raised  to  the  dignity  of  con- 
scious recognition  on  the  part  of  those  who 
have  studied  personality. 

We  must  ])Ut  still  more  study  upon  that 
subject  than  we  have  before,  not  only  as  phy- 
si,cians,  hut  also  as  trainers  of  physicians.  It 
is  certain  that  one  of  our  most  important  fu- 
ture courses  will  be  devoted  to  the  study  of 
[lersonality.  I  was  much  interested  in  a  recent 
talk  with  Dr.  Adolf  Meyer,  in  which  he  des- 
cribed some  of  the  work  he  is  doing  in  Johns 
lif)l)kins  University  along  these  lines.  He  is 
giving  a  jjersonality  course  to  students  in  the 
second  year.  Each  student,  to  be  j)ermitted  to 
take  an  examination,  must  write  an  analysis 
of  his  own  personality  and  i)resenl  it  to  Dr. 
Meyer  or  his  assistants.  hVom  that  as  a  start- 
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inf(  point,  it  is  ])erfectl\  evident  how  much 
advantage  the  student  will  ),'ain  in  understand- 
ing the  personahty  of  others. 

The  criticisms  that  ha\'e  come  to  psychan- 
alysis  have  .come,  I  believe,  because  this 
analysis  started  at  the  lowest  level  of  person- 
ality, the  sexual  element.  This  is,  after  all,  an 
important  part  of  life  and  as  a  starting  point 
it  ofTered,  perhai)s,  the  most  advantageous 
point  of  departure  into  a  new  field  because  it 
could  be  understood  by  all,  and  thus  make  a 
broad  appeal. 

There  is,  how^ever,  some  danger  in  psych- 
analysis  at  the  present  tinie  which  should  be 
guarded  against  particularly,  the  danger  of 
creating  imaginative  situations  in  the  patient's 
mind.  The  psychanalyst  must  be  careful  not 
to  do  this.  He  may  easily  build  up  a  fable 
out  of  the  patient's  experience  and  make  the 
patient  believe  that  that  fable  is  in  reality  his 
trouble. 

We  certainly  intend  to  stress  psychanalysis 
as  much  as  we  can  in  the  development  of  our 
department.  We  believe  that  one  of  the  great- 
est necessities  of  modern  civilization  is  an  effi- 
cient means  of  meeting  the  increasing  number 
of  psychoneuroses.  We  are  keeping  psychan- 
alysis clearly  in  mind,  as  we  are  thinking  of 
the  future  Department  of  Neurology  and  I^sy- 
chiatry  in  Cohnnbia  L^niversity. 

Dr.  Ca.samajor.  The  discussion  has  inter- 
ested me  ver\-  much.  Dr.  Lehrman  has  taught 
me  one  thing  which  I  had  always  thought  was 
true,  that  psychanalwsis  can  be  practiced  in  a 
clinic.  A  certain  amount  of  analytical  work  can 
be  done,  not  in  all  .cases  by  any  means,  but 
in  a  considerable  number.  He  has  also  shown 
me  that  those  psychanalysts,  who  have  pointed 
out  that  it  is  necessary  for  the  patient  to  pay, 
or  the  treatment  will  not  do  him  any  good,  are 
going  entirely  too  far,  an  example  of  what 
Paton  calls  "wishful  thinking."  Dr.  Lehrman 
has  achieved  results  which  we  could  not  have 
achieved  otherwise  in  the  clinic.  I  do  not  think 
it  is  of  so  much  imjiortance  that  onlv  a  short 
time  can  be  devoted  to  the  patients.  If  you 
can  analyze  them  enough  to  enable  them  to 
live  happily,  they  are  cured.  I  am  of  the  opin- 
ion that  any  patient  who  requires  eighteen 
months  or  two  years  of  analysis,  six  davs  otit 
of  the  week,  is  probalily  not  worth  while,  and 
the  end  result  is  not  going  to  be  very  much. 
H  one  has  a  man  who  is  foolish  in  his  reac- 
tions, lacks  the  element  of  common  sense,  one 
can  analyze  him  eighteen  months  or  two  years 
and  when  one  is  through  that  patient  will  still 
be  a  fool.  One  cannot  inject  the  gray  matter 


into  an  individual  by  anal\  tic  ])rf)cedure  or  any 
other. 

The  question  as  to  who  should  do  analysis 
has  been  touched  upon.  Certainly  a  man  to  do 
analysis  should  know  what  he  is  doing.  He 
should  be  scientifically  honest;  he  should  be 
careful  not  to  inject  his  own  ideas  into  a 
patient,  as  Dr.  Tilney  has  pointed  out.  When  a 
brilliant  suggestion  occurs  to  him  which  would 
give  a  dramatic  explanation  to  the  whole  group 
of  symptoms,  he  must  analyze  himself  and 
see  whether  this  has  come  from  the  patient 
or  from  him.  Secondly,  it  should  be  done  by 
a  doctor,  not  by  a  layman.  Most  of  the  quacks 
whom  we  see  in  i)S3chanal\sis  belong  to  the 
latter  group.  P'urthermore,  it  should  be  done 
bv  a  doctor  who  is  doing  something  else.  He 
should  not  restrict  himself  absolutely  to  psych- 
analysis. He  should  know  how  to  use  his 
percussion  hammer  and  stethoscope.  If  he  does 
not  see  organic  cases  in  private  practice,  he 
should  work  in  a  clinic,  keej)  his  feet  close  to 
the  ground,  and  realize  that  the  organic  side 
of  the  nervous  system  is  important.  But  just 
because  psychanalysis  leaves  itself  open  to 
criticism  and  lends  itself  to  quackery  is  no 
reason  why  we  should  turn  it  down.  Endo- 
crinolog}  also  lends  itself  to  quackery  and  yet 
it  is  an  important  field  of  neurology. 

Dr.  Elsberg  brings  up  the  question  of  com- 
mon sense.  I  should  like  to  ask  Dr.  Elsberg 
his  definition  of  common  sense.  It  is  a  thing 
which  we  accept,  but  do  not  define.  I  think  it 
was  Molicre  who  said  that  common  sense  is 
the  highest  attribute  of  the  human  mind.  It 
certainly  means  ability  to  judge.  If  an  indi- 
vidual lacks  corranon  sense,  it  must  be  for  one 
of  two  reasons ;  one  is  that  he  lacks  judgment, 
that  is,  that  he  is  feebleminded  ;  the  other  is, 
that  on  account  of  his  personal  make-up,  he 
cannot  bring  his  judgment  to  bear  ujion  cer- 
tain phases  of  the  question.  What  psychanaly- 
sis does  is  to  remove  certain  prejudices.  By 
hauling  out  these  prejudices  into  the  light  of 
day  the  indiviilual  is  able  to  apph'  to  them 
every  particle  of  his  judgment,  so  that  when 
the  thing  occurs  again,  he  docs  not  react  in  a 
I)rejudiced  wa\ — lacking  in  judgment — -but  in 
.■I  common  sense  way.  Of  course  psychanalysis 
is  common  sense,  and  it  is  gratifying  to  hear 
that  from  a  surgeon. 

Rowe  has  pointed  out  that  in  the  neurosis 
there  is  a  sort  of  vicious  circle.  Primarily 
the  emotions  are  involved,  which  affects  the 
involuntary  nervous  system  ;  that  in  turn  has 
its  effect  upon  the  endocrines ;  the  endocrines 
in  their  turn  acting  upon  the  ner\-ous  svstem 
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form  a  vicious  circle.  It  probably  makes  no 
difference  where  one  breaks  into  that  circle. 
The  endocrinologist  may  break  in  on  the  en- 
docrine level,  someone  else  may  break  in  on 
the  involuntary  ner\ous  system  level.  We 
break  in  on  a  mental  plane.  There  is  more 
than  one  mental  plane.  One  can  break  in  by 
means  of  religion,  by  means  of  hypnosis,  or 
with  Christian  Science.  We,  who  are  interested 
in  anal}-tical  procedure,  prefer  to  break  into  it 
on  the  only  plane  we  know ;  that  is,  the  plane 
of  the  intelhgence.  When  emotional  things 
are  dragged  up  to  the  intelligence  plane  they 
are  robbed  of  their  effect.  If  one  can  rob  them 
of  their  eft"ect  that  is  all  that  is  necessarA-.  The 


idea  itself  is  of  no  harm.  It  is  the  false  effect 
that  is  harmful.  So  that  an  application  of 
common  sense  to  the  ps}choneuroses  is  what 
we  bring  about,  applying  the  intelligence  with 
all  the  force  of  human  judgment. 


Dr.  Lehrmax  (^atldendum).  I  was  very 
much  interested  in  hearing  the  discussion,  and 
wish  to  add  that  Dr.  A.  A.  Brill  and  a  few 
others  had  practiced  ps\'choanal}sis  in  clinics 
several  years  ago.  However,  I  am  mindful  of 
the  opportunity  to  have  called  attention  agaii\ 
to  the  necessity  for  continuing  this  procedin"e 
in  a  neurological  clinic. 
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Within  the  past  decade  psychology  has 
devoted  much  of  its  energy  to  the  develop- 
ment of  standardized  tests  for  the  measure- 
ment of  intelligence.  The  earliest  psycho- 
metric examination  was  originated  by  Binet. 
In  1908  he  arranged  a  series  of  tests 
grouped  acc(jrding  to  mental  age.  In  191 1  he 
revised  this  mental  age  scale,  and  later  it 
was  still  further  revised  by  psychologists  in 
tlii.i  country,  notably  by  Goddard,  Kuhlniann 
and  Ternian.  The  form  most  fre(|uently  used 
at  the  present  time  is  the  Stanford  revision 
(by  Terman),  or  a  combination  of  the  Kuhl- 
niann and  Stanford  scales.  The  Kuhlniann- 
Stanford-Binet  ranges  from  a  mental  age  of 
three  months  to  an  upjier  limit  of  eighteen 
years.  The  rating  is  expressed  in  terms  of 
mental  age,  or  by  an  intelligence  quotient 
(the  I.  Q. )  which  is  merely  the  ratio  of  the 
mental  age  to  the  chronological  age.  In 
adults,  the  chronoUjgical  age  used  in  the 
computation  of  the  I.  Q.  is  arbitrarily  fi.Ncd 
at  sixteen  years,  as  it  is  assumed  that  on  the 
average,  mental  development  ceases  at  four- 
teen or  sixteen  years. 

After  the  perfection  of  the  P.inet,  otiier 
psychometric  examinations  ai)()eared.  Yerkes 


and  Bridges  and  Hardwick  presented  a  point 
scale  for  the  measurement  of  intelligence, 
which  included  many  tests  of  the  Binet  ser- 
ies, but  which  expressed  the  rating  on  the 
examination  in  points  of  credit  instead  of 
in  mental  age.  The  point  scale  method  failed 
to  supplant  the  Stanford-Binet,  and  has 
gradually  fallen  into  disuse  in  many  clinics. 
There  are,  however,  several  age-level  tests 
w-hich  are  generally  used  to  supplement  the 
Stanford  revision.  The  Porteus  maze  tests, 
standardized  at  ages  from  three  to  fourteen 
years,  and  the  various  performance  tests  de- 
vised by  Knox,  Healy,  Pintner,  Patterson 
and  others,  are  most  often  used  in  conjunc- 
tion with  the  Stanford-Binet,  and  are  par- 
ticularly valuable  in  cases  of  foreign-born 
subjects  in  whom  there  is  language  difricully. 
with  deaf-mutes,  etc. 

Psychological  work  in  the  anuy  gave  an 
immense  impetus  to  psychometric  testing 
and  particularly  to  the  perfection  of  group 
examinations.  The  alpha  and  beta  tests,  used 
in  estimating  the  intelligence  of  the  army 
men,  became  a  starting  point  for  the  ar- 
rangement of  simplified  scales  for  use  in 
schools,  and  the  National  Inlclligence  Tests,, 
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the  Otis  tests,  the  Haggerty  Tests  and  many 
other  group  tests  have  become  familiar  to 
educators.  These  group  examinati(jns  offer 
a  fairly  accurate  method  of  classifying  pu- 
pils according  to  mental  age,  and  segregating 
them  into  groups  of  average,  superior  and 
subnormal  intelligence,  which  is  of  obvious 
pedagogical  advantage,  since  it  permits  uni- 
form advance  of  each  group  and  does  not 
necessitate  overworking  some  children  and 
delaying  others  for  conformity  to  the  aver- 
age type.  The  enormous  saving  of  time 
makes  the  group  tests  more  [iractical  for 
educational  purposes  than  the  individual 
tests,  although  only  the  latter  can  be  used 
for  diagnostic  implications. 

The  educator  has  also  at  his  disposal 
standardized  tests  in  all  the  school  subjects, 
as  well  as  for  the  prognosis  of  his  pupils' 
ability  in  various  fields.  The  various  tests 
for  the  detection  of  special  abilities  and  dis- 
abilities are  of  assistance  in  the  .solution  of 
such  pedagogical  problems  as  inability  to 
read,  to  do  arithmetical  problems,  etc.  Of 
c'lual  importance  are  the  tests  of  vocational 
ai)titude,  such  as  the  Stend<|uist  tests  of  me- 
chanical al)ility,  the  Thurstoiie  engineering 
aptitude  tests,  etc. 

The  use  of  intelligence  tests  in  connection 
with  psychiatric  work  offers  a  fairlv  new 
field,  but  one  which  is  rich  in  opi)ortunities. 
The  psychiatrist  is  called  upon  to  diagnose 
and  prescribe  for  many  different  types  of 
individuals,  from  the  frankly  insane  to  those 
borderline  cases  in  wiiicii  it  is  difficult  to 
determine  whether  primary  amentia  or  incip- 
ient psychosis  is  the  real  trouble.  Moreover, 
today  the  psychiatrist  is  called  upon  to  pass 
judgment  upon  individuals  who  show  aber- 
rant conduct,  from  the  cliiki  who  plavs 
truant  in  school  to  the  actual  criminal  who 
comes  so  strongly  into  confiict  with  social 
codes,  that  he  is  arraigned  before  the  court 
which  demands  of  the  psychiatrist  an  opin- 
ion as  to  whether  this  delin(|uent  is  respon- 
sible for  his  conduct  and  hence  is  justly 
liable  to  punishment,  or  whether  he  i'S  irres- 
[jonsiblc  on  account  of  mental  deficiency  or 
mental  disease  and  is  therefore  to  be  treated 


as  a  person  who  is  mentally  sick. 

The  value  (^f  intelligence  tests  in  selecting 
from  the  heterogeneous  group  those  who  are 
undoubtedly  mentally  deficient  and  have 
been  so  from  birth  is  obvious  and  needs  no 
elaboration.  It  is  wortli  noting,  however, 
that  there  are  other  advantages  afforded  by 
the  utilization  of  psychological  tests  in  psy- 
chiatric work.  Not  (jnly  the  final  rating,  but 
also  the  various  reaction  patterns  to  the  sit- 
uations presented  in  the  course  of  the  ex- 
amination are  of  diagnostic  significance. 
The  psychologist  who  is  experienced  in  deal- 
ing with  borderline  cases  in  which  an  exact 
diagnosis  is  difficult,  soon  learns  that  certain 
types  of  respcjnse  indicate  the  probable  exis- 
tence of  some  mental  disorder  other  than 
primary  deficiency,  no  matter  what  the  ra- 
ting on  the  examination  may  be.  An  uneven 
and  erratic  distribution  of  performance  on 
the  Stanford-Binet,  in  which  the  subject  fails 
on  tests  which  are  graded  at  a  fairly  low 
age  level  but  succeeds  upon  tests  graded  at 
a  higher  level,  is  always  just  cause  for  sus- 
jjicion  of  some  other  fact(jr  than  simple 
amentia.  A  marked  delay  between  the  pre- 
sentation of  the  i^roblem  situation  and  the 
response,  necessity  for  constant  repetition  of 
instructions  in  order  to  secure  a  response, 
irrelevancy  and  inadeijuacy  of  the  response 
finally  obtained,  difficulty  in  transferring  the 
attention  from  one  problem  to  the  next,  re- 
action to  a  given  situation  in  harmony  with 
instructions  connected  with  previous  situa- 
tions (i.  e.,  perseveration)  ;  all  are  signs  of 
some  interference  with  the  proper  function- 
ing of  the  faculties  of  attention,  association 
and  other  mental  processes.  Cases  of  incip- 
ient dementia  pr.'iecox  are  particularly  apt 
to  show  a  combination  ()f  some  or  all  of 
these  reactions  to  the  Stanford-l'inet.  Thev 
are  also  a|)t  to  make  a  much  higher  rating  on 
the  Performance  Scale  than  on  the  Rinet, 
probably  because  the  performance  tests  make 
less  severe  demanils  u^wm  attention  and  as- 
sociation. In  manic-depressive  psychoses  and 
some  other  types  of  mental  ilisorder  there 
are  also  peculiar  reaction  patterns  and  dis- 
crepancy  between    the    ratings   on   different 
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tests.  The  psychologist  \yho  reahzes  the  sig- 
nificance of  these  factors  is  able  to  offer 
information  which  is  of  more  material  as- 
sistance in  diagnosis  than  the  mere  reporting 
of  an  I.  O.  or  mental  age. 

The  discriminating  use  of  the  psychomel- 
ric  examination  in  those  borderline  cases  in 
\yhich  the  psychosis  is  yery  mild,  so  that 
symptoms  are  difficuh  to  establish,  affords 
a  saying  of  much  time  and  energy  to  the 
psychiatrist,  as  is  well  illustrated  in  the  fol- 
lowing cases: 

Case  i.  M.  K.,  aged  seventeen.  A  boy  is 
brought  to  the  neurologist  by  a  mother  who 
fears  that  he  is  developing  delinquent  ten- 
dencies. He  has  a  history  of  petty  thieving, 
a  poor  work  record,  and  is  reported  to  have 
repeated  the  eighth  grade  three  times,  al- 
though previously  able  to  get  on  well  in 
school.  He  refuses  to  work,  plays  only  with 
small  children,  etc.  The  neurologist  suspects 
a  case  of  mental  deficiency,  and  sends  the 
boy  for  a  psychological  examination.  The 
psychological  report  reads  as  follows : 

The  rating  on  the  Stanford-Binet  gives  the 
boy  a  mental  age  of  twelve  }ears  ten  months, 
I.  Q.  80.  This  rating  brnigs  the  subject  above 
the  level  of  those  classed  as  mentally  defi- 
cient in  the  technical  meaning  of  the  term.  The 
performance  ranges  from  a  basic  year  of  seven 
to  a  grouf)  limit  of  sixteen  years,  with  several 
failures  at  the  twelve  year  level,  almost  com- 
plete success  at  the  fourteen  year  level,  and 
then  a  sudden  cessation  of  successes  with  only 
one  correct  resf>onse  at  the  sixteen  year  level. 
This  uneven  distribution  of  performance  is  not 
in  itself  sufficiently  erratic  to  excite  suspicion, 
were  it  not  for  the  fact  that  it  is  accompanied 
bv  a  noticeably  indifferent  attitude  with  appar- 
ently no  affective  reactions.  This  dreaminess 
and  indifference  would  make  one  suspect  some 
other  factor  than  simply  innate  dullness,  per- 
haps an  incipient  mental  disorder  of  the  de- 
mentia praecox  type. 

The  b(jy's  history  is  also  suggestive  of  some 
mental  trouble.  He  was  always  seclusive  and 
never  played  with  the  other  boys,  but  sat  by 
himself  and  read.  Up  to  the  eighth  grade  he 
had  been  fairly  successful  in  his  school  work. 
When  called  ufxm  to  explain  why  he  played 
with  only  small  children,  he  replied:  "They  are 
not  strange  children;  they  are  my  little  cous- 


ins." He  states  that  lie  stole  money  from  his 
aunt  because  he  wanted  to  sit  in  a  bo.x  seat  at 
the  theatre.  He  ap^iears  not  to  realize  the  inad- 
equacy of  these  explanations,  which  shows  a 
lack  of  insight  on  his  part.  Since  the  rating  on 
the  examination  precludes  the  diagnosis  of 
mental  deficiency,  his  history  and  behavior 
must  be  interpreted  as  indicative  of  some  de- 
\eloping  mental  disoriier  or  some  personality 
deficiency. 

C.\SE  11.  J.  S,.  aged  eighteen.  Another 
mother  brings  to  the  neurologist  her  son  who 
has  apparently  recovered  from  an  attack  of 
manic-depressive  psychosis.  She  wishes  to 
know  if  the  recovery  is  sufiiciently  complete 
for  the  boy  to  resume  his  school  work  and 
other  duties.  The  doctor  finds  little  evidence 
of  remaining  psychotic  symptoms,  but  calls 
upon  the  psychologist  for  an  opinion  on  the 
basis  of  psychological  examinations.  The 
psychological  report  is  as  follows: 

On  the  Stanford-Binet,  the  patient  makes  a 
mental  age  of  thirteen  years.  His  chronological 
age  is  eighteen,  giving  him  an  I,  O.  of  81, 
On  the  short  performance  scale,  the  final  score 
is  216,  This  would  be  equivalent  to  a  mental 
age  of  fourteen  years  six  months,  and  an  I.  Q. 
of  90.  It  is  probable  that  in  neither  case  does 
the  rating  of  the  test  represent  the  real  ability 
of  the  subject.  His  manner  of  responding  to 
the  Binet  is  significant.  His  reaction  time  is 
exceedingly  slow,  and  constant  repetition  of 
instructions  is  necessary.  Unless  such  repeti- 
tion is  made,  the  patient  either  does  not  re- 
s])ond  at  all,  or  responds  irrelevantl}'  and  inad- 
equately. Such  reaction  pattern  indicates  some 
interference  with  the  processes  of  attention 
and  association.  On  the  short  performance 
scale,  which  makes  less  stringent  demands  on 
these  faculties,  the  rating  is  much  higher. 

It  is  to  be  noted,  also,  that  the  rating  on 
tiiese  tests  is  not  in  harmony  with  the  patient's 
school  history.  Just  before  his  illness  which 
began  six  months  ago,  he  was  doing  creditable 
work  in  the  last  year  of  high  school,  Terman 
estimates  that  this  requires  a  mental  age  of 
ajiprdximately  seventeen  or  eighteen  on  the 
Stanford-Binet,  while  the  mental  age  which 
the  subject  is  able  to  attain  on  the  Binet  at 
this  time  is  only  thirteen,  as  already  stated. 
This  is  another  indication  that  he  has  not  yet 
regained  the  complete  u,se  of  his  intellectual 
functions. 

In  view  of  the  rating  and  type  of  reaction 
on  the  j)sychological  examinations,  plus  the 
fart   that   the  l>oy  has  very  little  insight  into 
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his  ilhiess  ami  can  remeniher  almost  nothing 
that  occurred  in  that  lime,  one  would  judge 
that  the  patient's  recovery  is  not  }et  complete, 
and  that  it  would  be  unwise  for  him  to  resume 
his  full  duties  at  school  and  in  his  father's 
store,  although  he  might  be  given  sufhcient 
work  to  keep  his  mind  occupied  without  over- 
taxing him. 

In  both  these  cases,  the  practical  value  of 
the  psychological  report  is  obvious.  In  the 
latter,  it  aids  materially  in  determining 
whether  the  subject  is  ready  to  resume  his 
school  work  and  regular  routine.  In  the  for- 
mer, it  rules  out  the  possibility  of  mental 
deficiency  which  is  suggested  by  some  of 
the  outstanding  features  of  the  case,  and 
enables  the  physician  to  concentrate  his  ef- 
forts on  determining  what  factor  in  the  per- 
sonality make-up  or  what  incipient  mental 
disorder  is  the  real  cause  of  the  difficulties. 
It  is  just  such  types  of  cases  in  which  the 
physician  and  psychologist  can  consult  to 
mutual  advantage. 

Case  hi.  R.  M.,  aged  forty-three.  This 
was  a  case  in  which  there  was  controversy 
over  some  property,  one  side  claiming  that 
the  subject  was  a  dementia  praccox  of  long 
standing.  In  addition  to  the  psychiatric  tes- 
timony, the  results  and  report  of  the  psy- 
chological examination  were  introduced  into 
the  testimony  at  court.  The  psychological  re- 
port read  as  follow^s: 

On  the  Stanford-Binet,  the  subject  makes 
a  mental  age  of  seventeen  years  nine  months. 
His  .chronological  age  is  forty-three,  making 
the  I.  y.  III.  This  classes  him  as  of  normal 
intelligence.  His  reactions  to  the  examination 
are  somewhat  enlightening.  His  general  atti- 
tude is  one  of  anxiety,  which  is  manifest  in  a 
tendency  to  overelaboration  of  responses,  de- 
sire for  more  specific  instructions,  obvious  ef- 
fort and  eagerness  to  obtain  the  highest  pos- 
sible degree  of  success,  etc.  This  anxious 
attitude  is  normal  in  view  of  his  conception 
of  the  importance  of  the  test  for  his  case ;  an 
attitude  fif  indifference  would  be  the  abnormal 
reaction,  indicatmg  lack  of  insight  into  the 
existent  circumstances.  .Moreover,  the  subject 
has  come  for  the  examination  at  the  end  of  a 
day  of  nervous  strain  and  anxiety  in  court, 
and  this  attitude  would  tend  to  hold  over.  In 
spite  of  the  mental  fatigue  which  such  a  da\ 
must  occasion,  his  attention  and  retention  is 
excellent  and  his  comprehension  of  the  situa- 


tions presented  is  entirely  ade(]uate.  This  is 
also  strongly  indicative  of  normality.  In  cases 
(){  mental  disorder  we  exi>ect  some  failure  of 
the  processes  of  attention,  association,  reten- 
tion and  other  mental  faculties.  The  perfomv 
ance  on  the  test  is  even  and  regular  in  distri- 
bution. The  basic  year  is  twelve  and  the  group 
limit  is  eighteen  years.  In  cases  of  mental 
liisorder,  on  the  contrary-,  we  usually  find  a 
decidedly  uneven  distribution  of  performance 
on  the  Hinet,  due  to  lapses  of  attention  and 
failure  of  other  mental  ]>rocesses. 

The  subject  was  finally  declared  to  be  of 
sound  mind  and  awarded  the  decision  in  the 
case,  the  psychological  report  Ijeing  a  val- 
uable part  of  the  testimony  which  won  this 
decision. 

Neuropsychiatrists  have  fur  the  most  part 
become  aware  of  the  advantages  to  be  de- 
rived from  the  use  of  intelligence  tests  such 
as  the  Stanford-Binet  and  the  Performance 
Scale,  both  for  diagnostic  purposes  and  as 
an  aid  in  determining  how  far  the  patient 
has  recovered  from  a  temporary  psychotic 
attack.  In  private  practice  the  psychologist 
IS  found  to  be  of  assistance  in  such  cases 
as  those  reported  above,  while  in  hospitals 
for  the  mentally  sick  their  services  are  also 
employed.  On  active  psychopathic  services, 
psychological  examinations  are  given  in 
many  instances  as  a  part  of  the  routine  for 
borderline  cases  and  mild  or  beginning  men- 
tal disorders,  as  well  as  to  patients  suspected 
of  simple  mental  deficiency.  In  hospitals  for 
the  insane,  the  mental  tests  are  used  upon 
patients  coming  up  for  jjarole,  to  aid  in  de- 
termining whether  the  subject  is  able  to 
resume  the  status  in  society  which  he  had 
occupied  previous  to  his  mental  breakdown. 

On  the  other  hand,  psychologists  have 
been  somewhat  slow  to  realize  the  neces- 
sity for  some  psychiatric  training  and  exper- 
ience with  psychopathic  and  borderline  sub- 
jects as  a  part  of  the  equipment  indispen- 
sable to  the  clinical  psychologist.  As  a  mat- 
ter of  fact,  data  are  obtained  in  work  with 
these  types  which  are  exceedingly  pertinent 
to  the  problems  of  clinical  psychology  in 
other  fields.  The  understanding  of  the  mean- 
ing of  al^errant  reaction  patterns,  which  has 
alreadv  been  mentioned,  is  of  undoubted  as- 
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sistance  in  summing  up  the  cUnical  picture. 
In  addition  to  this,  the  psychologist  learns 
from  experience  with  the  types  of  subjects 
encountered  in  a  psychiatric  chnic  that  there 
are  certain  circumstances  in  which  the  rating 
on  a  single  intelligence  test  cannot  be  re- 
garded as  reliable.  Although  the  fallibility  ot 
the  I.  O.  was  pointed  out  by  Dr.  Mateer  in 
connection  with  the  developmental  changes 
in  the  child's  mind,  and  although  Dr.  Bron- 
ner  made  an  excellent  study  of  the  effect  of 
the  attitude  of  the  subject  on  the  pertorm- 
ance  of  psvchological  tests,   there  has  re- 
mained a  general  tendency  to  accept  the  1. 
O.  at  its  face  value,  except  in  instances  of 
^•ident  lack  of  cooperation  or  extreme  men- 
tal disturbance.  Experience  with  a  wide  var- 
iety of   cases  demonstrates  that  there  are 
certain  definite  types  of  subjects  in  which 
the  1.  Q.  can  be  regarded  as  onl)'  tentative. 
The  most  numerous  class  in  which  a  fluc- 
tuation of  the  1.  Q.  is  to  be  observed,  is  the 
group  which  for  want  of  a  better  term  is 
often  designated  by  the  psychiatrist  as  psy- 
chic "constitutional  inferiority."  Individuals 
of  this  tvpe  are  als(j  characterized  as  neuro- 
tic or  emotionally  unstable.  There  are  many 
instances  on  record   in   which  members  of 
this  group  have    been    diagnosed    as  high 
grade  morons  or  borderline  defectives,  on 
the  basis  of  a  single  test,  when  another  ex- 
amination, which  chanced  to  find  the  patient 
in  a  different  mood,  showed  an  increase  of 
from  lo  to  20  points  in  the  I.  Q.,  and  ranked 
the  subject  of  normal/  intelligence.  Very  of- 
ten in  these  cases  there  are  no  peculiar  reac- 
tions, no  scattering  of  performance  or  any- 
thing else  to  rouse  suspicion  in  the  mind  of 
even  the  most  highly  trained  psychologist.  It 
is  only  through  long  (and  sometimes  sad) 
experience  with  these  unstable  types  that  we 
come  to   realize  that  their  intellectual  effi- 
ciency varies  with  their  mood.  Once  we  have 
learned  this,  we  are  cautious  in  diagnosing 
as    feebleminded    any    individual    with    tliis 
unstable  make-up  unless  the  1.  Q.  obtained 
is  at  least  20  points  below  the  Ixjrderline  of 
normal  intelligence,  i.  e.,  below  70.' 

We  find  also  that  simple  affective  distur- 


bances such  as  fear  and  anxiety,  which  are 
natural  emotional  reactions  under  certain  sit- 
uations, tend  to  interfere  with  attentive  and 
associative  processes,  and  therefore  to  pre- 
vent efficient  intellectual  functioning.  This 
alTective  blocking  of  the  mental  processes  is 
apparent  in  the  I.  O.,  which  is  materially 
lowered  in  these  cases.  When  the  cause  of 
fear  or  worry  is  removed,  and  a  second  ex- 
amination is  given,  the  I.  O.  is  apt  to  be 
raised  from  10  to  20  points.  A  number  of 
these  cases  are  reported  in  the  article  in 
Mental  Hygiene  already  referred  to.  Our 
findings  in  this  respect  substantiate  those  re- 
ported by  Dr.  Bronner. 

The  psychologist  on  a  psychiatric  service 
is  often  asked  to  make  examinations  of  chil- 
dren who  are  convalescing  from  encepha- 
litis. It  will  be  found  that  encephalitic  pa- 
tients pass  through  stages  in  convalescence 
which  simulate  the  clinical  picture  of  feeble- 
mindedness very  closely.  There  is  an  indif- 
ferent attitude,  poor  attention,  defective  re- 
tention, etc.  Diagnosis  is  unwise  in  these 
cases,  as  there  is  a  tendency  to  regain  the 
efficient  use  of  intellectual  functions,  so  that 
a  later  test  will  sometimes  reveal  a  differ- 
ence of  20  or  30  points  in  the  I.  O.  It  is  a 
matter  of  weeks  and  months  for  recupera- 
tion of  the  mental  faculties  to  take  place, 
but  the  prognosis  is  favorable,  so  far  as  in- 
tellectual functions  are  concerned.  It  is  quite 
different  in  the  matter  of  the  emotional  re- 
actions which  do  not  return  to  normal  func- 
tioning with  the  same  facility. 

Another  class  of  patients  in  whom  fluctu- 
ation of  the  I.  O.  is  to  be  expected  are  the 
drug  addicts.  Here  again  we  find  a  differ- 
ence of  from  10  to  20  points  in  the  I.  Q's, 
taken  before  and  after  the  administration  of 
a  drug,  or  immediately  after  a  cure  and  some 
time  after  a  cure  has  been  given.  To  those 
who  are  familiar  with  withdrawal  symptoms 
wiiich  ai)i)ear  when  tlie  patient  is  in  need  of 
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;in(l  I  have  reporled  a  miiiilier  of 
these  cases  in  ihc  January  iiunil)cr  of  Mental  Hy- 
(liciic,  ill  whieh  ihe  lirst  (huKiiosis  of  feehlemiiided- 
iicss  proved  lo  he  iiicoiiecl,  in  an  article  called  "The 
Iiilliicnce  of  affective  dislurhances  on  responses  lo 
ihe  .Stan ford- IJi net." 
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a  dose  of  the  driij(  and  in  the  early  stages 
of  a  cure,  this  fluctuation  of  the  1.  O.  will 
occasion  little  surprise,  as  the  emotional  dis- 
turbance during  withdrawal  is  sufficiently 
marked  to  lead  one  to  expect  an  interference 
with  attention,  association  and  other  mental 
processes. 

In  brief,  the  chief  axioms  which  may  lie 
evolved  from  psychiatric  experience  in  the 
use  of  psychometric  examinations  may  be 
summarized  as  follow^s: 

1.  During  a  psychosis,  an  I.  O.  is  without 
value  as  rejjresenting  tlic  actual  capacity  of 
the  individual. 

2.  The  I.  O.  obtained  after  a  psychotic 
attack  can  only  be  regarded  as  tentative  until 
sufificient  time  has  elapsed  for  all  emotional 
disturbance  to  have  subsided  and  for  the  pa- 
tient to  have  recovered  full  insight  into  his 
condition. 

3.  In  individuals  of  emotionally  unstable 
make-up,  usually  designated  as  cases  of  psy- 
chic constitutional  inferiority,  two  or  more 
tests  are  indicated  when  the  rating  of  the 
first  test  ranks  within  20  points  of  normal 
intelligence. 

4.  In  cases  in  which  there  is  a  medical  his- 
tory of  organic  illness,  as  epilepsy,  encepha- 
litis, neuro-syphilis.  etc.,  the  I.  O.  cannot  be 
considered  an  accurate  indication  of  the  pa- 
tient's original  intellectual  endowment. 

5.  The  I.  Os.  obtained  on  drug  addicts 
are  subject  to  fluctuation  of  from  10  to  20 
points  according  to  the  state  of  the  patient 
with  reference  to  the  use  of  the  drug, — 
whether  in  withdrawal,  recently  cured,  etc. 

6.  Even  such  slight  emotional  distur- 
bances as  the  anxiety  and  fear  caused  liy  un- 
usual surroundings  may  cause  an  afifective 
blocking  which  renders  the  I.  O.  taken  at  the 
time  inaccurate. 

7.  No  I.  O.  should  be  taken  as  final  when 
there  is  scattered  and  uneven  distribution 
of  performance,  or  when  any  other  peculiar- 
ities of  response  such  as  slow-  reaction  time, 
necessity  of  repeating  instructions  to  obtain 
adequate  responses,  irrelevant  and  inade- 
C|uate  responses  which  may  later  be  cor- 
rected,etc..  are  observed  on  the  Stanford- 
Binet. 


8.  When  there  is  undue  discrepancy  in  the 
ratings  on  different  tests,  as  in  cases  in 
which  there  is  a  much  higher  rating  on  the 
Performance  Scale,  the  I.  (J.  shoidd  not  Ik.- 
considered  final.' 

9.  In  cases  in  which  the  history,  clinical 
picture,  conduct,  etc.,  fail  to  harmonize  with 
the  rating  of  the  test  even  to  a  slight  degree, 
a  second  test  is  always  indicated. 

10.  The  psychometric  examination  must 
always  be  interpreted  in  the  light  of  all  the 
other  findings,  and  must  always  be  consi- 
dered in  connection  with  the  personal  and 
developmental  history,  the  family  back- 
ground, school  history,  social  reactions,  med- 
ical examination,  etc. 

This  last  point  cannot  be  too  strongly  em- 
phasized. Even  in  the  diagnosis  of  cases  in 
which  the  outstanding  features  suggest  men- 
tal deficiency,  the  psychometric  examination 
is  only  one  of  tlie  many  points  to  be  con- 
sidered. The  ten  fields  of  inquiry  advocated 
by  Dr.  Fernald  should  always  be  covered  in 
the  study  of  the  supposed  feeble-minded 
individual.  These  include  a  ])hysical  exami- 
nation, family  history,  personal  and  develop- 
mental history,  school  progress,  examination 
in  school  work,  practical  knowledge  and  gen- 
eral information,  social  history  and  reac- 
tions, economic  efficiency,  moral  reactions, 
and  psychometric  examination." 

The  value  of  a  clear  understanding  of  the 
principles  enumerated  above  should  be  afi- 
parent  when  we  consider  the  problems  which 
the  clinical  psychologist  is  called  upon  to 
handle.  The  psychologist,  who  works  with 
criminal  and  delinquent  types  in  court  clin- 
ics, meets  many  psychotics.  epileptics,  drug 
addicts,  emotionally  unstable  types,  etc.  In 
estimating  these  subjects,  knowledge  of  the 
kind  outlined  in  this  paper  is  essential,  if 
incorrect  diagnoses  are  to  be  kept  at  a  mini- 
mum. Even  W'ith  a  broad  psychiatric  back- 
ground and  experience,  the  traineil  psycholo- 

'.\  sliKhtly  hiuhtr  ralliin  on  the  Pc''  m;  -"-c  Sr;il< 
seems  to  be  customary,  hut  a  varialion  equal  to  more 
than  a  year  should  be  regarded  with  suspicion. 

-Fernald,  Walter  F..  Staiulardi- ril  '•dils  of  i-nuii\ 
lor  clinical  studies  of  borderline  defectives.  Mental 
Hygiene,  .April,   1917. 
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gist  will  sometimes  be  deceived.  How  much 
oftener  will  this  be  the  case  if  the  examiner 
is  deficient  in  this  respect. 

In  clinical  work  in  schools,  the  psychiatric 
viewpoint  is  equally  essential.  In  addition  to 
the  selection  of  mentally  defective  children 
for  special  training,  vocational  study,  etc., 
the  psychologist  is  often  asked  for  advice 
concerning  children  who  are  problems  on 
account  of  behavior.  In  many  cases,  the  psy- 
chologist who  is  familiar  with  psychotic 
reaction  patterns  can  detect  personality  de- 
fects, which  make  it  imperative  that  the  child 
be  referred  to  the  psychiatrist  for  preventive 
treatment,  lest  a  definite  psychosis  or  some 
other  difficult}-  develop  in  later  years. 

Finally,  it  must  be  admitted  that  the 
chief,  as  well  as  the  most  just,  criticism  to 
which  the  psychologist  is  subjected  by  mem- 
bers of  the  medical  profession,  is  along  this 
same  line.  The  physician  feels  that  the  psy- 
chologist often  attempts  to  pass  judgment 
upon  cases,  on  the  basis  of  the  rating  of  the 
intelligence  test,  without  appreciating  the  im- 
portance of  a  medical  and  psychiatric  exami- 
nation or  the  necessity  of  considering  other 
factors  which  enter  into  the  picture.  The 
physician  realizes  that  this  is  due  to  narrow 
training  and  experience;  once  assured  that 
the  psychologist  has  a  general  background 
in  neurologj-  and  psychiatry  and  appreciates 
their  importance  for  study  and  diagnosis, 
the  critical  attitude  of  the  neuropsychiatrist 
disappears  and  he  welcomes  the  assistance 
which  the  psjchologist  is  able  to  offer.  Thus 
at  the  same  time  that  the  psychologist  in- 
creases his  own  ability  by  the  acquisition  of 
a  broader  training  and  experience,  he  takes 
a  definite  step  toward  the  creation  of  a  more 
harmonious  and  friendly  feeling  l)ctween  the 
medical  and  psychological  professional 
groups. 

DISCUSSION 

Dr.  Sands.  I  think  that  every  medical  man, 
especially  one  interested  in  neuro-psycliiatry, 
ou((ht  to  know  about  the  different  tests  that 
are  employerl  in  measuring  a  person's  intelli- 
f(ctvce,  not  so  much  with  the  view  of  j)erfonm- 
inp  these  tests  but  with  the  ultimate  object  of 


being  able  to  interpret  the  findings  in  view  of 
the  infonnation  already  gained  from  the  other 
examinations  of  the  patient.  Not  all  medical 
men  do  the  Wassermann  test  on  their  patient, 
and  yet  every  medical  man  should  be  able  to 
interpret  it  as  it  applies  to  his  particular 
patient. 

We  should  not  be  discouraged  at  the  nuil- 
tiplicity  of  the  measuring  scales,  and  we  must 
not  forget  that  the  findings  of  the  Wassermann 
test  performed  at  ditferent  laboratories  are 
often  contradictory,  even  when  we  use  the 
blood  from  the  same  patient  drawn  at  the 
same  time.  The  neuropsychiatrist  can  aid  ma- 
terially in  evaluating  these  tests  judged  in  the 
light  of  other  findings,  such  as  somatic  con- 
ditions, emotional  reactions,  etc.  Do  we  not 
sometimes  disregard  the  findings  of  a  Wasser- 
mann test  in  the  management  of  the  patient? 

I  am  indebted  to  Dr.  Blanchard  for  her  most 
illuminating  talk  on  a  method  for  diagnosis 
with  which  every  one  who  is  treating  nervous 
patients  should  be  familiar. 

Dr.  Tilney.  I  am  very  much  interested  in 
the  problem  of  mental  deficiency.  I  suppose 
that,  by  and  large,  there  is  not  a  factor  in 
human  society  more  potent  in  the  production 
of  unhappiness.  One  does  not  have  to  be  in 
the  practice  of  medicine  very  long  before  one 
realizes  this  and  how  widespread  it  is  in  almost 
every  community. 

I  think  it  is  interesting  to  hear  of  these  ex- 
haustive studies  that  have  been  made  in  rating 
the  various  types  of  defect ;  but  the  thing  that 
every  time  comes  back  to  me  is  the  question, 
What  are  you  going  to  do  about  it?  What 
difference  does  it  make  whether  the  I.  Q.  is 
62  or  70  or  80?  That  is  not  actually  the  prob- 
lem. It  is  not  helping  the  poor  people  who 
come  to  us  needing  our  help.  The  problem  is 
a  medical  one  and  ought  not  to  he  anything 
else  but  a  medical  |)rol)lem,  regardless  of  how 
much  the  psychologists  may  be  endeavoring 
at  the  present  time  to  lift  it  out  of  our  hands. 
They  are  making  an  error  which  I  think  they 
themselves  will  see  before  they  get  much  fur- 
ther in  this  effort. 

We  may  group  the  mental  defectives  into 
five  general  classes.  These  five  classes  look  to 
the  management  of  mental  <lefectives  as  an 
integral  part  of  the  social  organization,  in  the 
first  grou[)  is  the  cnstudial  defect.  The  second 
comprises  that  large  grou])  the  incorrigible 
hut  socially  Tiahle  defect  who  can  keep  his 
head  above  water  but  is  in  trouble  nearly  all  of 
the  time.  Third  is  the  redeemable  defect,  the 
one  for  whom  we  can  find  some  means  of 
management  in  order  to  bring  iiim  back  into 
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a  more  or  less  useful  sphere  in  the  community. 
The  fourth  jjroup  is  one  for  wliich  1  have 
borrowed  Dr.  Walter  B.  James'  designation — 
the  utility  defect,  a  type  of  perstjii  whose  intel- 
ligence attains  but  a  low  level,  yet  one  who  is 
indispensable  in  the  servant  class.  One  might 
mention  a  fifth  group  comprising  the  defects 
who  afford  fertile  soil  for  social  maladjust- 
ments leading  to  psychoneuroses  or  going  even 
a  step  further  to  the  psychoses. 

There  does  not  seem  very  much  difference 
as  to  the  degree  of  intelligence  that  the  individ- 
ual may  show.  We  .cannot  by  tests  alone  tell 
what  should  be  done  in  the  vast  majority  of 
cases.  I  feel  that  there  are  inherent  tlefects  in 
the  method  of  these  tests.  There  is  no  question 
that  the  country  child  cannot  be  tested  by  the 
same  tests  used  for  the  city-bred  child.  Fur- 
thermore, there  is  a  constitutional  variation 
from  day  to  day.  There  is  also  the  imjxjrtant 
question — which  one  of  us  is  not  defective  in 
some  way  or  other?  I  was  impressed  in  talking 
with  Dr.  Salmon  the  other  tlay,  by  a  statement 
which  he  made  to  the  effect  that  only  5  per 
cent  of  the  population  of  the  globe  were  think- 
ing people.  What  tests  have  been  brought  out 
to  show  us  the  possible  variations  and  defects 
in  the  tremendous  group  of  unthinking  people? 

The  observation  has  been  made  that  the 
intelligence,  insight  and  general  medical  know- 
lerlge  of  the  examiner  are  important.  To  that 
I  would  like  to  add  another  point ;  namely,  the 
en\ironment  in  which  the  examination  is 
made.  If  a  patient  be  brought  in,  tired,  at  the 
end  of  a  day  in  court,  what  reliance  can  be 
placed  on  the  tests?  If  a  patient  is  in  a  ps\ - 
chopathic  ward,  surrounded  by  psychopaths, 
influenced  by  two  or  three  nights'  experience 
in  that  ward,  what  reactions  necessarily  arise 
in  that  mind  but  antagonism  and  suspicion,  and 
what  reliance  may  then  be  jilaced  on  the  tests? 

I  think  by  all  odds  the  hnest  movement  in 
this  direction  that  has  been  maiie  in  this  coun- 
try, is  the  one  started  by  Pierce  Bailey  and 
Sanger  Brown  in  their  Classification  Clinic. 
They  have  given  me  great  help  with  these 
problems  of  defectiveness,  more  than  I  have 
received  from  any  other  source.  They  take  a 
defective  child  and  keep  him  in  gooii  surround- 
ings for  about  two  weeks.  The  tests  are  then 
made  slowly,  no  set  time  for  them  is  given. 
The  child  is  studied  at  his  plaw  at  his  work ; 
personality  studies  are  made  as  well  as  mental 
tests.  The  social  trends  are  well  worked  out. 
In  addition  to  all  this,  a  .complete  study  is 
made  of  the  child's  endocrinolog\  together 
with  a  neurological  examination,  blood  and 
spinal  fluid  tests.  As  a  result  of  this  exhaustive 
study,  a  report  is  sent  to  the  physician  who 


has  recommended  the  child  to  go  to  the  Classi- 
fication Clinic.  On  the  basis  of  that  report  cer- 
tain recommendations  are  made.  If  the  child 
needs  motor  education,  it  is  suggested.  If  he 
is  not  adaptable  to  our  school  methods,  that 
fact  is  determined  and  a  plan  proposed.  I  had 
a  boy  brought  to  me  who  had  been  having 
epileiJtic  attacks.  His  mother  was  concerned 
because  he  could  not  get  along  in  school.  She 
was  thoroughl}-  discouraged ;  his  teachers  had 
said  that  he  had  a  mental  defect  and  was  not 
worth  working  with  in  their  school — a  fine 
commentary  on  our  educational  system.  After 
a  complete  examination  at  the  Classification 
Clinic,  this  fact  appeared :  The  boy  had  been 
across  the  .continent  during  the  summer  with 
his  parents  and  had  made  a  collection  and  a 
catalogue  of  all  the  American  wild  flowers 
west  of  the  Rockies.  He  arranged  them  in  a 
beautiful  manner,  catahjguing  them  with  En- 
glish and  Latin  names — a  really  hne  piece  of 
work  on  the  part  of  a  boy  so  )oung.  He  was 
also  interested  in  breeding  tine  fowl.  The 
clinic  suggested  taking  him  out  of  school  and 
giving  him  a  chance  to  grow  along  the  lines 
to  which  he  was  especially  adapted.  He  is  now 
being  instructetl  along  these  lines  and  was 
never  happier,  never  better  behaved  or  more 
easily  managed.  This,  1  think,  is  more  import- 
ant than  the  intelligence  quotient  or  the  exact 
testing  of  the  mental  status ;  i.  e.,  to  find  out 
what  we  can  do  for  these  patients,  how  we  can 
redcenm  or  aid  them.  I  have  had  cases  tested 
by  the  Classification  Clinic  and  also  by  other 
psychologists,  and  there  have  been  great  varia- 
tions in  opinion;  so  that  I  have  come  to  the 
conclusion  that  there  is  by  no  means  a  constant 
in  the  tests  even  in  competent  hands.  While  I 
feel  that  the  work  should  be  pursued  vigor- 
ously, the  psychologists  should  bear  in  mind 
that  they  must  also  show  us  the  means  to  atlapt 
these  abnormal  children,  so  that  v.-e  may  make 
some  use  of  them  and  eliminate  this  prolific 
source  of  human  unhappiness. 

Dr.  Casamajor.  All  of  us  are  born  idiots. 
We  come  into  the  world  with  practically  no 
mental  cajiacity ;  we  cannot  take  care  of  our- 
selves, even  utilize  what  senses  we  have.  I 
think  probably  that  is  what  the  framers  of  the 
Declaration  of  Independence  meant  when  they 
'said  that  all  men  are  born  free  and  equal. 
Starting  out,  then,  from  the  point  of  absolute 
idiocN',  the  individual  develops  in  two  ways, 
first  by  elalxjration  of  cortex,  the  only  part  of 
the  nervous  system  that  develops  in  uterine 
life;  second,  by  adaption  to  his  environment. 
So  that  we  can  s()eak  of  real  feeble-minded- 
ness  in  which  the  defect  is  more  or  less  in- 
herent in  the  nervous  system,  and  of  another 
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group  of  individuals,  the  pseudo-feebleminded, 
who  have  no  defect  in  the  neural  tissues,  but 
who  are  feebleminded  purely  from  deprivation 
of  the  sensorium.  For  instance,  those  deaf, 
dumb  and  blind,  with  possibly  a  perfectly  good 
cerebral  cortex.  They  go  through  life  in  a  con- 
dition of  idiocy  because  they  are  absolutely 
deprived  of  their  sensorium.  In  the  case  of 
Helen  Keller  who,  by  utilizing  a  kinesthetic 
sense  in  the  hands,  made  contact  with  her  en- 
vironment, we  see  how  intelligence  could  be 
developed,  a  very  high  degree  of  intelligence. 

The  possibility  of  deprivation  of  the  envi- 
ronment is  quite  as  important  and  much  more 
rare.  In  New  Jersey  was  found  a  group  of 
children  depriveil  of  an  environment  in  which 
ordinar\-  contacts  could  be  developed,  going 
through  life  without  any  social  ideals  which 
to  us  seem  to  be  more  or  less  instinctive,  know- 
ing nothing  about  body  cleanliness,  who  ap- 
peared feebleminded,  but  were  capable  of  edu- 
cation. We  might  call  attention  to  the  histori- 
cal case  of  the  seventeen-year-old  boy,  who  in 
1830  was  found  in  the  streets  of  Nuremberg, 
standing  up  practically  unable  to  walk,  afraid 
of  the  sunlight,  thrown  into  fear  at  the  ringing 
of  a  church  bell.  Taken  to  a  hospital  he  learned 
to  talk,  and  inside  a  couple  of  years  he  had 
reached  a  level  which  by  modem  tests  would 
be  an  adult  level.  He  had  spent  his  entire  life 
in  a  cabin  in  the  woods,  a  cabin  so  small  that 
he  was  unable  to  stand  up  and  had  never 
learned  to  talk. 

Only  where  we  have  a  definite  cortical  de- 
fect, can  we  speak  of  feehle-mindedness. 

We  can  gauge  intelligence  by  mental  tests ; 
we  cannot  gauge  the  things  Dr.  Tilney  spoke 
of.  Those  are  conduct  things.  At  present  we 
have  no  tests  tf)  reach  conduct.  I  am  .skeptical 
if  we  ever  will  be  able  to  reach  conduct  by 
means  of  tests. 

The  limitations  of  the  tests  must  be  clearly 
understood,  especially  by  neurologists,  I  think, 
if  only  to  overbalance  the  enormous  enthu- 
siasm of  some  of  our  psychologists  who  know 
nothing  of  the  nervous  system  and  its  limita- 
tions. We  must  look  ui)on  these  tests  as  very 
valuable  aids  in  diagnosis.  They  have  been 
com]>ared  to  the  Wassermann  reaction.  That 
comparison  is  not  at  all  had.  Mental  defective- 
ness is  not  the  sum  total  of  a  series  of  ques- 
tions and  answers ;  that  only  helps  out  in 
diagnosis — a  valuable  help  but  it  must  be  eval- 
uated by  other  stan<lards.  At  firesent  a  definite 
skepticism  is  advisable.  If  we  are  going  to  he 
able  to  test  intelligence  by  means  of  any  series, 
we  will  have  to  have  a  standardized  environ- 


ment of  the  individual.  We  do  standardize  the 
environment  up  to  the  age  of  fourteen  years. 
All  children  must  go  to  school.  But  we  cannot 
standardize  the  environment  from  that  point 
on.  It  makes  a  great  ditYerence,  whether  from 
that  point  the  individual  goes  to  work  as  a 
messenger  boy  or  as  a  hod  carrier,  whether  he 
becomes  a  lawyer,  engineer  or  doctor.  We  can- 
not gauge  anything  beyond  the  time  when  the 
intellectual  environment  is  standardized. 

It  is  a  good  thing  to  see  that  psychologists 
are  discovering  emotions,  and  realizing  that 
man  is  not  a  machine  that  works  on  cogs. 

The  emotional  reaction  of  the  individual  is 
most  important  and  must  always  be  evaluated. 
Until  we  have  some  way  of  approaching  that 
with  some  degree  of  accuracy,  most  tests  will 
be  inadequate. 

These  tests  are  arranged  for  mental  defi- 
ciency, carefully  arrangetl,  and  probably  come 
as  close  to  perfection  as  possible,  but  they 
cannot  be  applied  to  psychoses  when  tlie  ques- 
tion is  one  of  mental  deterioration,  not  of 
mental  defect.  We  find  this  is  dementia  prae- 
cox.  Here  is  not  so  much  an  intellectual  de- 
terioration as  a  difficulty  in  the  emotional  side 
of  life.  ]\Iore  striking  than  that  is  the  deterio- 
ration seen  in  general  paresis.  The  mind  does 
not  deteriorate  in  levels  at  all.  It  deteriorates 
more  in  some  things  than  in  others. 

A  final  word  on  how  to  do  these  tests.  Dr. 
Glueck  told  me  that  any  high  school  graduate 
with  Dr.  Terman's  book  could  do  a  Binet 
test.  I  do  not  believe  that  any  more  than  I 
believe  that  no  one  can  do  a  Binet  test  unless 
he  has  a  degree  of  Doctor  of  Philosophy. 
There  are  many  high  school  graduates,  there 
are  many  public  school  undergraduates,  who 
can  make  better  and  more  accurate  mental 
examinations  than  some  doctors  of  ])hii()sophy. 
It  requires  an  individual  who  can  insjjire  con- 
fidence and  suggest  calmness  to  the  child,  one 
who  can  win  the  child's  friendship,  who  has 
a  big  measure  of  common  sense,  who  knows 
something  of  the  general  perspective  of  chil- 
dren's reactions,  not  only  in  their  answers  hut 
on  the  emotional  side,  some  contact  with  gen- 
eral life,  something  that  may  reach  the  cliild's 
emotional  relations  to  its  home  life,  ])ersonality 
which  is  so  necessary  to  a  mental  test.  We  do 
not  need  doctors  for  this ;  most  doctors  would 
he  very  poor  at  mental  testing;  psychiatrists 
possibly  would  be  better  than  others.  It  is  de- 
tail work,  anil  most  doctors  cannot  afford  the 
time  any  more  than  they  can  for  Wassermann 
reactions,  nrin.-ilyscs  or  blood  counts. 
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In  stitdyinjf  the  records  of  197  cases  of 
multiple  sclerosis,  1  came  across  three,  which 
began  respectively  at  seven,  eight  and  thir- 
teen years  of  age.  This  interesting  occur- 
rence of  the  disease  in  children  led  me  to 
investigate  the  literature  ;*  hut  before  dis- 
cussing the  subject  I  should  like  to  record 
the  histories  of  the  three  cases. 

S.  N.,  school  boy,  aged  10,  born  in  the 
United  States,  was  admitted  to  the  Alt.  Sinai 
Hospital  in  August,  1916,  complaining  of 
weakness  and  paralysis  of  both  legs.  He  had 
previously  been  admitted  to  the  hospital  in 
June  1913,  with  the  history  that  he  had  been 
perfectly  well  up  to  the  27th  of  that  month. 
Birth  and  development  had  been  normal.  One 
day  the  mother  noticed  that  the  boy's  left 
hand  was  weak,  the  next  day  his  right  hand 
became  paretic  and  the  following  day  the 
boy  could  not  stand  up,  apparently  because 
of  weakness  in  the  legs.  The  onset  was  acute, 
but  without  fever,  vomiting,  loss  of  con- 
sciousness or  any  signs  and  symptoms  of  an 
acute  febrile  disease.  Four  days  after  the 
onset  the  boy  was  admitted  to  the  hospital, 
where  he  developed  incontinence  of  urine 
and  feces.  The  imi)ortant  physical  findings 
were  absent  alxlominal  and  cremasteric  re- 
flexes and  the  presence  of  a  left  Babinski. 
normal  electrical  reactions  and  normal  spinal 
fluid  with  but  four  cells.  The  boy  graduallv 
improved,  all  symptoms  disapi)cariiig.  cxce])t 
spacticity  in  the  left  leg. 

He  was  ap|)arently  well  up  to  Decemljcr, 
i()i_^.  when  he  began  to  drag  the  right  leg 
and  developed  a  tremor  of  the  left  hand.  He 
also  became  .somewhat  stupid  and  had  laugh- 
ing spells.  He  was  readmitted  I'ebruary  J,,. 
1914.  On  examination  he  showed  normal. 
•.\  complete  discussion  of  the  suliject  of  infantile 

sclerosis  will  appear  in  my  article  on   lli 


e(|ual  pupils,  tremor  and  ata.xia  of  the  left 
hand  and  absent  lower  alxlominal  and  cre- 
masteric reflexes.  He  was  discharged  on 
March  1 1,  1914,  the  tremor  and  ataxia  hav- 
ing disappeared.  He  was  again  admitted  to 
the  hospital  on  Xo\eniber  22,  191 5,  when  he 
sh(nved  weakness  of  the  left  leg,  arm  and 
lower  face,  unequal  pupils,  right  greater 
than  the  left,  nystagmus,  ataxia  of  the  left 
arm,  absent  abdominal  reflexes,  negative 
spinal  fluid  and  negative  blood  VVassermann 
reaction.  The  boy  was  discharged  in  Decem- 
ber, 191 5  considerably  improved  and  was 
apparently  well  to  within  a  few  days  of  his 
last  admission  in  August,  1916,  having  grad- 
ually developed  weakness  of  the  lower  ex- 
tremities. At  this  time  he  had  e(|ual  pupils 
which  reacted  normally,  horizontal  nystag- 
mus to  right  and  left,  unecpial  knee  jerks, 
right  greater  than  left,  and  bilateral  Babin- 
ski, more  marked  on  the  left  side. 

From  the  description  of  the  case,  it  would 
seem  that  the  boy  had  multiple  sclerosis. 
This  diagnosis  was  considered  most  ])robabie 
at  the  time  he  was  in  the  hospital,  although 
uther  possibilities  were  mentioned.  The 
mmierous  remissions  spoke  in  favor  of  dis- 
seminated sclerosis.  Congenital  lues  was 
ilefinitely  ruled  out  and  so  was  poliomye- 
litis. There  was  no  history  of  cerebral  injury 
either  at  birth  or  subseciuently  and  none  of 
infection.  The  boy  had  been  perfectly  well 
up  to  the  onset  of  his  illness  at  six  and  a 
half  or  seven  years.  Hereditary  and  familial 
degenerative  diseases  were  also  seemingly 
ruled  out.  .Mthough  there  are  no  pathologi- 
cal findings,  it  is  qtiite  reasonable  to  accept 
the  diagnosis. 

The  second  case  is  that  of  R.  Z.,  a  yonng 
conijcnilal.     familial     and     hereditary     multiple 
Statistics   of  Multiple  Sclerosis. 
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girl  aged  eighteen  years,  of  Roumanian  par- 
entage, whose  illness  began  at  the  age  of 
eight.  She  was  in  the  Montefiore  Hospital 
from  October  26,  191 5  to  May  6.  191 6.  She 
had  previously  been  treated  in  a  hospital 
in  Vienna  in  1909,  in  a  Philadelphia  hospital 
in  1912  and  in  the  Jewish  Hospital  of 
Brooklyn  in  191 3. 

The  past  and  family  history  were  nega- 
tive ;  development  was  normal.  She  was 
perfectly  well  up  to  the  onset  of  her  illness 
in  1905,  when  she  began  to  complain  of 
pains  all  over  the  body,  especially  in  the 
legs.  She  soon  began  to  drag  both  legs.  This 
passed  awav  in  four  weeks,  to  be  followed 
by  weakness  and  numbness  of  both  hands. 
Then  she  found  that  she  could  not  use  her 
hands  as  well  as  hitherto.  This  cleared  up 
soon,  but  shortly  thereafter  she  began  to 
experience  difficulty  in  urination  and  at 
times  had  incontinence.  Two  months  later 
the  pains  returned  and  she  was  confined  to 
Vjed  for  six  months.  Ever  since  then  she 
had  need  of  the  support  of  a  cane.  Her 
chief  complaints  on  admission  were  inability 
to  walk  well,  difficulty  in  control  over  the 
bladder  and  trouble  in  the  use  of  her  hands. 

On  physical  examination,  she  showed  a 
spastic  gait,  tremor  of  the  head  and  hands, 
spasticity  in  the  lower  extremities,  greater 
in  the  left  than  the  right,  lively  knee  jerks, 
bilateral  ankle  clonus,  more  marked  on  the 
left,  absent  abdominal  reflexes,  bilateral 
Babinski,  areas  of  vague  temperature  dis- 
turbance scattered  over  both  lower  extremi- 
ties; some  bilateral  ptosis  of  both  lids  (con- 
genital?) weakness  of  the  right  side  of  the 
face,  some  deviation  of  the  tongue  to  the 
right,  and  posterior  staphyloma  of  both 
fundi  due  to  high  myopia.  The  spinal  fluid 
was  negative.  The  patient  was  somewhat 
cmfjtional. 

The  physical  findings  apparently  warrant 
the  diagnosis  of  multiple  sclerosis.  The  onset 
with  pains  is  rather  difficult  to  explain,  the 
suggestion  of  a  hemijjlegia  less  so.  The 
afebrile  onset  in  a  jierfectly  normal  and  well- 
developed  child  and  the  course  of  the  dis- 
'•'■««  also  tend  to  ujihold  the  diagnoses. 


The  third  case  is  that  of  E.  I.,  a  young 
married  woman  aged  twenty-seven,  who  had 
been  an  inmate  of  the  Montefiore  Hospital 
nine  years  before  her  readmission  and  was 
observed  at  the  Neurological  Institute  two 
years  before.  On  admission  in  August  1920, 
she  complained  of  tremor  of  both  upper 
extremities,  inability  to  swallow  fluids,  slow- 
ness of  speech,  difficult}-  in  walking  and 
contracture  of  the  fingers  of  the  right  hand. 
Her  past  and  family  history  were  negative. 

Her  present  illness  dated  back  to  the  age 
of  thirteen.  It  began  with  shaking  of  tlie 
right  upper  extremity.  The  tremor  was  of 
the  intention  type.  This  was  followed  one 
year  later  by  tremor  of  the  left  upper  and 
weakness  of  the  left  lower  limb.  One  year 
later  the  right  leg  became  affected.  At  the 
age  of  twenty,  she  began  to  have  contracture 
of  the  fingers  of  the  right  hand  and  at 
twenty-one  she  first  experienced  difficulty 
in  swallowing  liquids.  Physical  examination 
showed  weakness  of  the  left  internal  and 
external  recti,  pallor  of  both  discs,  especially 
of  the  right,  weakness  of  both  facials, 
lateral  and  vertical  nystagmus,  intention 
tremor,  particularly  of  the  right  hand, 
absent  abdominal  reflexes,  bilateral  ankle 
clonus,  more  marked  on  the  right,  bilateral 
Babinski  and  Oppenheim  and  diminished 
vibratory  sensations  in  both  lower  extremi- 
ties. The  blood  and  spinal  fluid  Wassermann 
reactions  were  negative. 

Except  for  the  weakness  of  both  facial 
reflexes  the  physical  findings  leave  no  doubt 
as  to  the  diagnosis.  It  may  be  added  that  the 
same  diagnosis  was  made  at  the  Neurologi- 
cal Institute. 

To  these  three  cases  I  can  add  a  fourth, 
which  began  at  the  age  of  fourteen.  This 
makes  two  per  cent,  of  the  total  number  of 
1 97  ca.ses. 

In  view  of  the  comparative  rarity  of  mul- 
tiple sclerosis  in  children  ruid  the  fact  that 
some  i)eople  altogether  deny  its  existence  at 
.111  early  age,  one  nuist  needs  show  a  little 
trepidation  in  rei)orting  cases  of  this  grou]). 
Oppenlieim  in  1XH7  exj)ressed  the  o|)ini()n. 
in  s])eaking  of  four  cases  which  he  had  seen. 
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aj^ed  four,  seven,  twelve  and  tiiirteen  re- 
spectively ;  "tliat  the  beginning  of  niultii)le 
sclerosis  in  adults  can  not  infrequently  he 
traced  to  the  very  earliest  childhood."  Simi- 
larly Muller  stated  that  "proof  of  the 
existence  of  infantile  multiple  is  still  miss- 
ing, but  it  may  trace  its  beginning  to 
childhood"  and  "the  development  of  the 
process  on  the  basis  of  a  congenital  pre- 
disposition  (is)   most  likely." 

Numerous  reports  of  multiple  sclerosis  in 
children  have  appeared  in  the  literature. 
Marie  collected  14  cases  up  to  1883,  Unger 
19  up  to  1887.  Then  came  Nolda  in  1891 
and  Eichhorst  in  1896.  The  latter  added  a 
case  of  his  own,  which  is  one  of  the  very 
few  confirmed  by  autopsy.  Nearly  all  the 
rest  up  to  date  represent  clinical  reports. 
Schlesinger  also  reported  the  case  of  a  boy 
who  had  subacute  multiple  sclerosis,  which 
was  proved  by  microscopic  study.  Schuler's 
case  mentioned  by  Nolda  w;is  also  confirmed 
b}-  autopsy. 

VVeisenburg  described  two  cases,  in  brother 
and  sister,  of  fifteen  and  four  years  of  age 
respectively.  Stieglitz  recorded  three  cases 
aged  nine,  eleven  and  fifteen,  but  one  is  left 
unconvinced  Ijy  the  description  of  the  cases, 
althougii  it  should  be  added  that  he  was 
quite  sure  that  they  were  true  instances.  .\r- 
mand-Delille,  Raymond  and  Beaudouin  and 
Raymond  and  Lejonne  reported  cases  in 
children.  None  of  the  three  is  conclusive. 
Rauschburg  cited  a  case  which  is  said  to 
have  begun  at  one  and  one  half  years  of  age. 
From  the  description  given  llie  diagnosis 
seemed  not  improb.ihle. 

A  very  exhaustive  investigation  was  made 
by  Schupfer.  He  studied  fifty-eight  cases  re- 
corded in  the  literature  up  to  1902  and 
added  one  of  his  own,  that  of  a  child  of 
eleven.  A  ])erusal  of  the  history  of  that  child 
leaves  one  utterly  unconvinced.  However, 
Schupfer  critically  analyzed  the  material  he 
gathered  and  decided  that  twenty-eight  of 
the  fifty-nine  were  .lutlientic  instatices  of 
multiple  sclerosis  in  children. 

In  1909  Ciaehlinger  reviewed  the  histories 
of  86  cases  out  of  a  total  of  91  hitherto 
reported  in  the  literature  as  having  occiirreti 


in  cliildren,  including  these  reported  by 
Schupfer  and  Baboneix  (1904).  Gaehlinger 
c(jncluded  that  "none  of  the  observations 
have  given  absolute  proof  of  the  existence 
of  infantile  multiple  sclerosis."  He  empha- 
sizes the  difficulty  of  diagnosis  and  tht 
simulation  of  the  disease  by  other  entities 
To  this  may  be  added,  the  imreliability  of 
most  histories,  the  unusual  difficulty  in  trac- 
ing the  onset  of  the  earliest  symptoms  and 
the  inability  to  exclude  fever  or  infectious 
diseases  as  etiological  factors. 

I'roni  a  review  of  the  literature  and  a 
critical  study  of  the  numerous  case  histories, 
one  may  say  that  the  vast  majority  of  cases 
stand  unproved.  In  those  instances  the 
diagnoses  were  undoubtedly  erroneous;  they 
were  atvjjical  forms  of  other  children's  dis- 
eases of  the  nervous  system,  simulating 
multiple  sclerosis.  The  clinical  descriptions 
(so  verv  few  came  to  autopsy)  fit  in  better 
with  congenital  disseminated  lues,  various 
traumatic  birth  palsies,  spastic  diplegias. 
Little's  or  Foerster's  types,  family  spastic 
paralvsis,  Friedreich's  disease,  tumors  of  the 
l)rain,  hysteria,  enccphalo-myelitis  and  cere- 
bral sclerosis.  However  there  have  been  a 
numl)er  of  well-authenticated  cases,  which 
have  been  proved  clinically  or  pathologically 
to  have  been  multiple  sclerosis.  The  con- 
clusion, therefore,  may  be  that  while  the 
disease  is  very  rare  in  children,  its  existence 
cannot  be  doubted.  But  every  reported  case 
demands  more  than  usual  scrutiny  and 
should  arouse  not  a  little  suspicion  of  other 
diseases  of  the  central  nervous  system. 
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HISTORY 

The  patient  is  a  negress,  aged  twenty- 
three,  single ;  by  occupation  a  switchboard 
operator.  She  presented  herself  at  the  Van- 
derbilt  Clinic,  July  23,  1921,  complaining 
of:  (i)  Dizziness,  (2)  inability  to  walk 
without  aid,  (3)  headaches,  (4)  cramps 
in  both  legs  and  riglit  arm,  and  (5)  pains 
in  the  back. 

Present  lllnes.';.  The  symptoms  were  first 
noted  four  years  ago.  The  onset  was  grad- 
ual.   The   first   .symptoms  to   appear  were: 

1.  "F'lashes  before  her  eyes"  followed  by 
dizzy  sensations.  Things  seemed  to  go 
around  from  right  to  left.  She  would  stag- 
ger— then  everything  became  dark  and  she 
would  fall.  No  headache,  nausea  or  vomit- 
ing accompanied  these  attacks.  A  sister  who 
witnessed  them  states  that  the  patient  did 
not  lose  consciousness  nor  were  any  con- 
vulsions noted.  The  duration  was  twenty  to 
twenty-five  minutes.  There  were  no  apparent 
effects. 

2.  Unsteadiness  in  locomotion  began  witli 
the  dizzy  attacks  during  which  tlie  jiatient 
would  stagger  and  sometimes  fall.  Siie  first 
nfited  that  it  was  easier  to  descend  tlian  to 
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ascend  stairs.  Both  legs  were  affected  but  the 
right  seemed  to  be  worse  than  the  left.  The 
difiiculty  in  locomotion  has  grown  steadily 
worse,  more  especially  during  the  past  two 
years,  until,  as  you  see,  she  cannot  walk 
without  aid.  The  patient  says  that  she  never 
noticed  any  difference  in  walking  in  the 
light  or  dark. 

3.  Headaches  began  two  years  ago.  They 
are  nocturnal  and  diurnal.  They  occur  sud- 
denly and  are  worse  at  night  but  do  not  keep 
her  awake.  The  frequency  is  al)out  twice  a 
week.  They  are  sometimes  accom])anied  by 
nausea  and  violent  vomiting.  They  have 
never  been  associated  with  the  attacks  of 
dizziness.  The  pain  is  described  as  general 
in  distribution  over  the  head  with  possil)ly 
more  tendency  for  frontal  localization.  They 
may  come  on  at  night  and  be  ])resent  when 
she  awakens. 

4.  The  cramps  in  the  legs  and  arm  began 
with  the  other  symptoms  and  are  growing 
worse.  The  muscles  get  stiff  and  hard  and 
jiainful.  The  cramps  are  intermittent  and 
occur  sometimes  as  fre(|uently  as  every 
night.  The  duration  is  about  twenty  tO' 
twenty-five  minutes.  They  affect  one  or  both 
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legs  but  only  the  right  arm.  The  pains  are 
sharp  and  shooting  in  character.  Her  fingers 
sometimes  cramp  when  she  braids  her  hair. 

5.  The  pains  in  the  back  are  intermittent, 
and  shooting  in  character.  They  are  not 
getting  worse.  She  complains  of  a  tired  feel- 
ing in  the  back. 

Birth  and  Dcvcloptncnt.  No  reliable  his- 
tory can  be  obtained  concerning  the  birth 
or  development.  She  began  school  at  the  age 
of  seven  and  stopped  at  the  fifth  grade  at 
the  age  of  twelve. 

Injuries,  Diseases,  etc.  There  is  no  his- 
tory of  injuries  or  of  diseases  that  pertains 
to  the  present  condition.  The  vision  and 
hearing  are  grossly  normal.  There  are  no 
sensory  or  visceral  disturbances  except  as 
noted  above.  There  are  no  abnormal  mental 
or  emotional  disturbances. 

Habits  and  General  Physiological  Status. 
Tea  and  coffee  are  indulged  in  moder- 
ately. Alcohol  and  drugs  are  not  used.  She 
sleeps  well.  The  appetite  is  good  and  the 
bowels  are  regular.  The  weight  is  119 
pounds  and  there  has  been  no  loss.  There 
are  no  urinary  disturbances.  Menstruation 
began  at  the  age  of  thirteen  and  has  been 
normal  as  to  interval  and  duration.  There 
is  dysmenorrhea  the  first  day. 

family  History.  The  patient  was  the 
eighth  child  in  a  family  of  eleven.  Three 
sisters  and  three  brothers  are  living  and  well, 
their  ages  ranging  from  fourteen  to  twenty- 
nine  years.  Two  sisters  and  two  brothers 
died  from  unknown  causes  at  the  following 
ages:  infancy,  fourteen,  seventeen  and 
twenty-two  years.  The  patient  and  her  sister 
give  the  information  that  their  mother  had 
several  miscarriages.  The  father  died  from 
accidental  trauma.  The  mother  is  living  and 
well. 

rHVSIC.\L    EXAMINATION 

Voluntary  Motor  Syston — Gait.  The 
patient  cannot  stand  or  walk  alone.  With 
assistance  the  gait  is  ataxic  in  character. 
There  is  no  apparent  disturbance  of  the 
normal  associated  movements  of  the  trunk, 
anus  and  head. 


Coordination.  With  her  eyes  open,  she 
cannot  stand  with  her  feet  together.  Stand- 
ing ia  only  possible  when  her  feet  are  sepa- 
rated giving  a  wide  supporting  base.  There 
is  but  slight  difference  with  her  eyes  closed, 
although  the  attempt  may  be  less  successful. 
There  is  a  tendency  to  fall  to  the  left.  She 
cannot  stand  on  either  foot  alone. 

The  finger  to  nose,  finger  to  finger  and 
finger  to  thumb  tests  are  well  performed 
with  the  eyes  open  and  closed.  There  is  but 
slight  if  any  evidence  of  ataxia  but  the  per- 
formance of  these  acts  is  accompanied  by 
some  tremor,  especially  on  the  left,  of  dys- 
synergic  character.  There  is  a  very  slight 
tendency  to  pass  point  to  the  left  when  the 
extended  arms  are  tested  vertically.  This  is 
slightly  more  marked  in  the  left  than  in  the 
right  arm.  In  the  recumbent  position  the  toe 
to  object,  heel,  knee  and  shin  tests  are  well 
performed  with  the  eyes  open  and  closed 
but  there  is  evidence  of  dvssynergia  on  the 
left. 

Adiadochokincsia  and  dysmetria  arc  in- 
terpreted as  absent  but  dvssynergia  present 
to  a  slight  extent  in  the  arms  and  legs,  more 
especially  on  the  left. 

Skilled  Acts.  There  is  no  evidence  of 
apraxia  or  dyspraxia.  Speech  is  normal. 

Abnormal  I nz'oluntary  Mozrincnts.  There 
are  some  medium  to  fine  tremors  of  the 
upper  extremities  and  fine  tremors  of  the 
thumbs.  No  other  abnormal  involuntary 
movements  are  noted. 
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Plantar  flexion ;     .    o          o  Xhe  cochlear  branch  of  the  eighth  nerve 

Chaddock o          °  ^*    normal.    The    vestibular    apparatus,    as 

Oppenheim o         0  tested  with  rotatory  tests,  is  normal. 

Gordon o          o  Nq  abnormalities  are  noted  in  the  fifth, 

seventh,    ninth,   tenth,   eleventh   or   twelfth 

Muscle  Strength  and  Status.  The  acts  of  '^''anial  nerves, 

rising  from  recumbent  to  sitting  and  stand-  mental  and  systemic 

ing   positions   are   well   performed.    Muscle  ^,                 ,                     ,               1     >      •     1 

►      V^i       c  ^u     a                  *u-  u      I             J  The  mental   status  and   general  physical 

strength  of  the  forearms,  thighs,  legs  and  .       .                          .       *"              \.  ■     , 

r    ^  ■               ,                              00  examination    are    negative    except    tor    the 

teet  IS  normal.  ,      .  *          ,          ,       r 

T^,          •              ,       ,             1          .       u        .-  presence,  over  the  face  and  trunk,  ot  scars 

there  is  no  atrophv  or  hvpertrophv  ol  '              ,,            .                ., , 

^,                 ,  .            r  ^r     L    J       T-u             •  of  an  old  eruption,  possiblv  acne, 

the  musculature  ot   the  body,    the  consis-  ^          ^ 

tency  of  the  muscles  is  normal.   With  the  serology 

exception  of  hvperextensibilitv  of  the  fingers 

the  muscle  tone  is  considered'normal.  There  ^n  admission  the  blood  U'assermann  test 

is  no   increased   muscle   irritability   or  my-  ^''is  negative  and  hve  days  later  the  spmal 

oidema  fluid  was  as  follows: 

Abnormal    .Issociatcd    Moi'oiients    and  ^  .                                           , 

Xcrve  Status.  Xo  abnormal  associated  move-  pressure                         8  mm 

ments  are  elicited.   There  is  no  tenderness  Cells                                I 

along  the  large  nerve  trunk.  Globulin                         normal 

General  Scnsorv.  The  sensations  of  touch  Wassermann                  negative  with  2  c.c. 

as  tested  with  cotton  wool,  superficial  pain  Colloidal  gold                 2223110000. 

to  pin  prick,  and  temperature  discrimination  On  July  29,  1921,  a  course  of  intramuscu- 

for  cool  and  warm  are  normal  over  the  face,  lar    injections    of    bichloride    of    mercury 

forearms,  hands,  fingers,  trunk,  thighs,  legs,  was  instituted.    On  August   16,   1921,    the 

feet  and  toes.  Touch  discrimination  as  tested  blood  Wassermann  reaction  was  2  plus  with 

with  two  points  on  the  fingers  is  normal  (3-  alcohol  antigen  and  4  plus  with  cholesterin 

4  mm.)  There  is  a  doubtful  or  slight  impair-  antigen.  On  October  22,  1921,  after  13  in- 

ment  of  the  vibratory  sense  in  the  fingers  jections  of  mercury  the  blood  Wassermann 

and  toes,  more  marked  on  the  left.  The  deep  reaction  was  4  plus  with  all  antigens.  This 

pressure  and  muscle  tendon  senses  are  nor-  is  a  striking    example    of    the    provocative 

mal  in  arms,  forearms,  hands,  fingers,  trunk,  value  of  antisyphilitic  therapv.  On  Novem- 

thighs,  legs,  feet  and  toes,  with  the  possible  ber   i,   1921,  the  spinal  fluid  findings  were 

exception  of  the  muscle  tendon  sense  which  as  follows: 
shows  possibly  very  slight  impairment  in  the 

great  toes.  Color                              normal 

Cranial  Nerves.   The   olfactory   nerve   is  i:'^^^"'-^                         §  "im. 

1    \r   •        ■                  f   Tu     c       r  Cells                                      10 

normal.  Vision  is  normal.  The  fundi  were  re-  (;i„i)u]in                          normal 

ported  normal  by  the  Department  of  Oph-  Wassermann                   negative  with  2   :.c. 

thalmology.  'i'he  pupils  are  e(|ual,  5mm.   in  Colloidal  gold                   22IH)0(K)(H) 

diameter,  round,  central  in  location,  and  re-  „„            111.                 ^  a      t„™„^o:. 

,  1  he  serological  results  warrant  the  diagnosis 

act  equallv  to  direct  and  indirect    iglit  and  .        ,  ...      ,,,,          •     1  n   •  1          1  „     ;..  „o 

^       -        ...            .                      ^          .  of  svi)hilis.    Ihe  spinal  fluid  serology  is  es- 

convergence.    Hippus   is   present.     1  here    is  ... 

,.  ,                   ,,'.'..',                        .  sentiallv  negative, 
slight  outward   limitation  of  movement   in 

both  eyes.  On  looking  to  the  right  and  left  ;i  summauv 

slow    nystagmus    of    moderate    amplitude,  To  summarize,  this  patient  h.is  pr.ictically 

mostly  horizontal  iuit  with  a  rotary  compon-  absent  deep  reflexes  in  the  lower  extremities 

ent  is  present.  This  is  slightly  more  rapid  on  with  greatly  diminished  deep  reflexes  in  the 

looking  to  the  left.  upper  exlreuiities ;  e(|uilibratory  ataxia;  dys- 
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synei-},Ma;  nystagmus;  no  disturliance  ot 
cutaneous  sensation,  very  slight  or  doulitful 
impairment  of  the  viliratory  and  muscle 
joint  tendon  senses  in  the  most  distal  parts 
of  both  extremities;  normal  mentality;  nor- 
mal pupillary  reactions;  no  cranial  ner\-e  in- 
volvement;  no  evidence  of  vestibular  in- 
volvement ;  al)sence  of  pyramidal  tract  signs. 
The  points  that  present  themselves  for 
discussion  are; 

1.  The  anatomic  location  of  tiie  lesion. 

2.  The  etiology  of  the  lesion. 

3.  The  pathology  of  the  lesion. 

4.  The    clinical    classification    and    no- 
menclature. 

I.  .liuitoiiiic  Location.  The  bilateral  and 
symmetrical  distribution  of  the  symptoms 
points  to  a  cord  lesion  but  the  nystagmus 
remains  unexplained. 

The  complete  absenie  of  superficial  sens- 
ory disturbance  and  the  meager  or  doubtful 
evidence  of  disturbance  of  deep  sensation  are 
against  peripheral  nerve,  spinal  ganglia  or 
dorsal  root  lesions.  Such  location  would 
mean  an  unusual  selective  character,  because 
practically  only  the  afferent  fibers  concerned 
with  the  direct  reflex  arc  and  spino-cerebel- 
lar  i)atiiway  are  affected. 

The  absence  of  amyotrophy  obviates  les- 
ion of  the  anterior  horns.  If  the  lesion  is 
in  the  cord  the  whole  picture  points  to  a 
syndrome  of  the  white  matter,  (^ur  usual 
conception  of  myelitis  is  too  comprehensive 
to  fit  this  picture  in  the  absence  of  ])yraniidai 
tract  signs. 

There  is  a  locality  in  the  white  matter  of 
th^  cord,  a  lesion  of  which  woidd  account, 
I  believe,  for  the  major  symptoms  presented, 
namely,  the  ecjuilibratory  ataxia  and  assy- 
nergia.  This  locality  is  the  circutnferential 
zone  of  the  cord,  which  is  traversed  b\-  the 
dorsal  and  ventral  spino-cerebellar  tracts 
carrying  afferent  impulses  to  the  vermis  of 
the  cerebellum  and  the  deitero-sjMnal  and 
olivo-spinal  efferent  ccrelK-Uar  pathways.  All 
of  these  constitute  pathways  that  have  to  do 
primarily  with  e(|uilibration.  \  degeneration 
of    the    circumferential    zone    is    not    at    all 


impossible.  Lesions  in  the  brain  producing 
bilateral  or  symmetrical  symptoms  are  us- 
ually bilateral,  but  a  small  lesion  in  the  ver- 
mis might  account  for  the  dyssynergic  and 
equilibratory  defects.  This  would  make  the 
ataxia  motor  in  variety,  but  the  impairment 
of  deep  reflexes  is  still  unexplained.  There 
are  certain  points  in  the  serology  that  favor 
this  location. 

2.  Etiology.  Syphilis  being  ])roven  in 
this  case,  I  consider  it  justifiable  to  regard 
this  as  the  cause  in  the  absence  of  strong 
evidence  to  the  contrary. 

3.  Pathology.  The  serology  suggests  the 
conclusion  that  the  neurologic  lesion  is  not 
meningeal  origin.  The  absence  of  pleocytosis 
or  of  increased  globulin,  the  practically  nega- 
tive colloidal  gold  reaction,  and  two  negative 
Wasscrmann  reactions  with  the  maximum 
amounts  of  fluid  are  inconsistent  with  the 
usual  serologic  findings  in  meningeal  syphi- 
lis unless  it  is  very  chronic  or  latent.  After 
the  acute  stage  of  meningeal  syphilis  has 
passed  and  the  lesion  ceases  to  progress  or 
becomes  latent  the  serology  may  be  entirely 
negative.  The  time  required  for  the  patho- 
logical i)rocess  to  become  quiescent,  espec- 
i.'illy  when  no  treatment  is  administered,  is 
usually  Icmger  than  the  period  that  has 
elapsed  from  the  onset  of  the  first  symptom 
in  this  case  to  the  present. 

The  parenchymatous  or  degenerative 
types  of  neurosyphilis,  usually  have  certain 
changes  in  the  spinal  fluid  which  reflect 
themselves  in  the  colloidal  gold  reaction  giv- 
ing the  so-called  luetic  or  paretic  curves,  the 
globulin  is  increased  and  the  W'assermann 
reaction  is  usually  positive  in  high  dilutions. 

Such  serological  findings  as  have  been  ob- 
tained in  this  case  .suggest  vascular  lesions 
or  gummata.  It  is  difficult  to  conceive  of 
vascular  lesions  of  the  cord  that  could  pro- 
duce a  circumferential  sclerosis.  A  menin- 
geal lesion  could  and  fretiucntlv  does  extend 
to  the  periphery  of  the  cord  but  there  is  no 
serologic  or  clinical  evidence  of  meningeal 
involvement.  A  vermis  lesion,  on  the  other 
hand,  does  not  acc<nint  for  the  absent  deep 
reflexes. 
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4.  Clinical  Classificatioji.  Friedreich's 
ataxia  cannot  be  disregarded  in  a  differen- 
tial diagnosis.  Against  this  is  the  absence  of 
famihal  or  heredity  history,  dorsal  column 
sclerosis,  pyramidal  tract  signs,  general  sen- 
sory disturbances,  and  pes  cavus. 

If  we  assume  that  this  clinical  picture  is 
the  result  of  congenital  syphilis  it  is  not  ne- 
cessary to  limit  the  lesions  to  circumscribed 
areas.  The  vascular  system  may  have  been 
inlierently  poor  as  a  result  of  which  throm- 
botic lesions  with  resultant  softening  may 
have  occurred,  or  there  may  have  been  in- 
herent germ  plasm  defects  tliat  are  now 
manifesting  themselves.  It  may  be  possible 
that  the  essential  lesions  are  in  the  dorsal 
root  ganglia  affecting  only  certain  afferent 
fibers  due  to  a  selective  activity  of  the  syphi- 
litic virus  or  to  germ  plasm  defects  in  these 
components. 

The  clinical  term  spino-cerebellar  ataxia 
is  applicable  to  this  case  and  it  may  be  of 
hereditary  nature,  but  to  call  it  Friedreich's 
ataxia  compels  one  to  base  the  diagnosis 
more  on  the  absence  than  on  the  presence  of 
the  essential  clinical  features  of  this  syn- 
drome. This  again  emphasizes  the  futility  of 
a  diagnostic  nomenclature  which  utilizes  the 
names  of  clinical  observers  to  the  exclusion 
of  the  appropriate  anatomic  or  pathologic 
terminology. 

..^  DISCUSSION 

Dk.Akonson.  It  struck  me  that  outside  of 
syphilis,  this  looks  like  a  Friedreich's  ata.xia, 
or  an  extension  of  tlie  [irocess  beyond  tlic 
spinal  cord  as  in  Marie's  ata.xia. 

This  patient  has  definite  involvement  of  tlie 
posterior  columns,  definite  loss  of  vibratory 
sense,  loss  of  postural  sense.  She  has  nystag- 
mus— that  small  amount  of  clinical  evidence 
which  one  finds  in  Marie's  and  does  not  get 
in  liereilitary  ata.xia  of  s])inal  origin. 

Uk..\IcKi..si>ki;i;  i  am  impressed  by  the 
presentation  of  tlu-  5}niptoiiis  in  sucli  a  way 
as  to  make  me  heiieve  that  there  is  a  very 
diffuse  cerebrospinal  involvement.  It  seems  to 
me  that  there  is  ver\  clear  evidence  of  pos- 
terior column  disturbance.  The  vibratory  sen- 
sibility is  in  (|uestion.  iJr.  Cornwall  states  that 
he  did  not  obtain  equality  of  response  in  the 
toes.  Certain l>  there  is  delinite  diminution. 
With   reference  to  the   deej)  reflexes   I  think 


we  must  consider  them  pathological,  and  I  do 
not  see  how  we  can  attribute  the  extent  of 
diminution  to  any  cerebellar  involvement.  1 
have  never  seen  such  a  profound  disturbance 
in  the  reflexes  from  any  purely  cerebellar 
lesion. 

With  reference  to  the  clinical  history,  it 
seems  to  me  that  the  patient  presents  evidence 
that  the  cerebellum  is  certainly  irritated,  and 
in  the  early  part  of  her  history  she  had  indi- 
cations of  irritation  of  the  lateral  lobes :  flashes 
of  light,  giddiness,  intense  headache,  and 
vomiting,  probably  of  the  projectile  type.  I 
believe  that  we  are  d-aling  with  a  leptomenin- 
gitis of  the  lateral  lobes  of  the  cerebellum  as 
well  as  with  involvement  of  the  posterior 
columns  of  the  cord. 

She  came  in  with  negative  serology ;  under 
treatment  she  has  developed  positive  findings 
in  the  blood,  although  I  believe  the  spinal  fluid 
findings  are  still  within  normal  limits.  Per- 
sonall}-,  I  feel  that  we  are  still  placing  too 
much  reliance  on  serological  findings.  There 
is  an  interesting  article  by  H.  C.  Solomon  on 
Neurosyphilis  in  the  November  26,  1921,  issue 
of  die  Journal  of  the  American  Medical  Asso- 
ciation, in  which  he  recounts  numbers  of  cases 
of  definite  syphilis  of  the  central  nervous  sys- 
tem without  spinal  fluitl  changes.  1  think  lues 
is  the  fundamental  factor  here ;  whether  con- 
genital or  acquired  it  is  difficult  to  state. 

Dr.  Wecusler.  There  is  no  ataxia  at  all 
when  she  lies  down,  or  at  least  very  little. 
While  I  do  think  that  this  is  an  organic  case, 
her  gait  remiiuis  one  a  little  of  astasia  abasia, 
such  as  you  see  in  functional  cases.  Her  gait 
is  not  truly  ata.xic.  She  takes  no  interest  in 
where  she  is  going.  1  think  it  advisable  to  see 
what  could  be  brought  out  in  respect  to  the 
functional  side.  The  absence  of  pupillary 
changes,  the  originally  negative  serology, 
throw  doubt  on  the  diagnosis  of  sypliilis.  A 
(lift'use  degenerative  condition  1  tliink  is  more 
likely. 

Dr.Tii.nf.v.  1  think  the  diagnosis  is  diffuse 
meningovascular  neurosy|)hilis.  It  is  probably 
a  diffuse  scattered  lesion,  [wssibly  a  gumma- 
tosis. 

Dr.  Casamajok.  1  think  this  is  a  diffuse 
lesion,  tiiough  Dr.  Wechsler's  suggestion 
should  not  be  overlooked.  My  first  im- 
pression was  that  there  was  a  large  psycho- 
neurotic element  in  the  case.  Today  when  I 
saw  her  walk  tlie  idea  of  astasia  alxisia 
occurred  t(j  me  too,  but  1  threw  it  out  of  mind 
until  Dr.  Wechsler  revive<l  it  again.  There  is 
no  reason  why  a  meningovascular  syphilis 
patient  cannot  also  develop  an  hysterical  mani- 
festation. 
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